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Foreword 


The first edition of the textbook was given a positive appraisal 
in the periodic press and in discussions by numerous teacliing stalls 
of secondary medical schools. 

In preparing this edition the author took into account the critical 
remarks made by reviewers. 

The author deemed it necessary to include in this textbook the 
latest scientific information and results of the practical achievements 
of Soviet medicine. The author extended those parts of the text- 
book in which science has lately become enriched with new facts 
which are of particular practical value. The parts of the textbook 
dealing with methods of diagnosing infectious diseases, the princi- 
ples of their treatment with antibiotics were written anew. The 
book also contains new descriptions of the complications of drug 
therapy, use of therapeutic serums, and a new chapter on Kconomo's 
lethargic encephalitis. 

New illustrations have been added and the old ones improved: 
the book also contains a number of original, including coloured, 
pictures and photographs. 

In view of the existence of a special textbook on disinfection the 
author found it possible to limit liimself to the most essential infor- 
mation on this subject, therc’by shortening the corresponding 
chapter compared with the first edition of the textbook. The parts 
of the textbook printed in small type are aimed at giving the stu- 
dents deeper insight into the material. 

To help the students to master the materials presented in the 
textbook, the latter includes tables of differential diagnostic signs 
of the main types of diseases. The supplements contain information 
which is of practical interest. 

The author hopes that the present edition of the textbook will 
be helpful to the students and will be favourably received by teach- 
ers. 


Author 



Introduction 


Among the various human diseases a special part is played by 
diseases caused by pathogenic microorganisms and transmitted 
to healthy people from sick people or animals. 

These diseases are particularly characterized by their ability to 
affect masses of people owing to development of epidemics. In the 
19th century those diseases were given the general name of infectious 
diseases (from the Latin inficere — to infect). 

Infectious diseases brought great misfortune to the people of 
different countries even in remote historical epochs; in times of 
war, famine and natural calamities infectious diseases repeatedly 
developed into epidemics. 

Medieval and modern history, as well as the history of oiir own 
days, has known quite a number of devastating epidemics of such 
severe infectious diseases as the plague, smallpox, typhus and 
cholera. 

The development of scientific knowledge concerning the nature 
of infectious diseases, the rise in the cultural standards of the popu- 
lation and the improved sanitation and hygiene in a number of 
civilized countries greatly contributed to the successful control 
of infectious diseases already at the end of last century. 

The plague, cholera, smallpox and relapsing fever have long 
since been eradicated in the USSR; malaria has also bcei» practi- 
cally stamped out. 

Considerable efforts in the struggle against infectious diseases 
are also being made in member-countries of the World Health 
Organization. In 1955, the World Health A.ssembly launched a 
systematic international campaign against malaria. Practice has 
shown that enormous results may be achieved on this l>asis; the 
experience obtained in the control of malaria on Crete and Sardin- 
ia has convincingly demonstrated the importance of complex 
antimalariai drugs. The basic measures used in the control of malar- 
ia include disinfection of human dwellings with insecticides, 
which is aimed at exterminating the carrier of malaria — the 
eles mo.squito, individual and community chemoprophylaxis of 
malaria, revealment of malaria patients and their rational treal- 
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mciit with the most effective drugs, and prevention and treatment 
of relapses of the disease; these measures make it possible to erad- 
icate the disease even where the incidence of this disease was 
formerly very high. 

In out-of-the-way places and communities scattered over a vast 
territory antiinalarial drugs are added to the common salt. The 
results of the struggle against malaria in a number of WHO member- 
countries indicate that it is now possible completely to eradicate 
malaria all over the world. 

However, control of malaria is not the only urgent problem. 
The important health problems to be solved in the nearest future 
include eradication of poliomyelitis, rabies and tularaemia; it is 
also necessary to reduce the incidence of typhoid fever, brucellosis 
and a niiml)er (jf other infectious diseases. These aims can be achieved 
in different countries by steadily improving the material and 
cultural standards of the population, adopting extensive sanitary 
and hygienic mea.sures, planning the work of the health services 
and utilizing the latest achievements of science. That these aims 
can be attained is convincingly attested hy the experience of the 
Soviet I’nion. 


Tiio WHO is also deviiting con.^iidorable attention to iminuni- 
zalion in order to j)revenl a nuinher (»f i n fee tio\is diseases; the meas- 
ures of immunization include inoculations against smallpox, 
tetajius, wlmoping cough, diphtheria and poliomyelitis. 

T o '-MCI I vd in llit‘ sirngeh* agaill^l itif{*ctioiis (liseases, medical 
N\i'ikei> must begi\r;i maul ir. lining in the clinical aspects, diagno- 
and treatment ut ibi'-.- dix-ases. The present textbook is aimed 
-I jielpiitg tlh‘ sl'i(leiil< lu aiapiire s.ilid tlieoretical knowledge 

III lllfectlnll- liallli. In.'S . 
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HISTORY OF THEORIES OF INFECTIOUS DISEASES 


The first theories of infectious diseases originated in antiquity. 
The ideas that such diseases as the plague, smallpox, cholera, etc., 
are communicable occurred already to the ancients; this is attested 
by the fact that certain very simple measures of precaution with 
regard to contagious patients were adopted long before the Chris- 
tian era. However, the fragmentary observations and hold conjec- 
tures of the ancients were far from true scientific knowledge. 

Certain ancient Greek philosophers, for example, Thucydides, 
suggested that infectious diseases were caused by living agent> 
(“contagions”), but were unable to confirm their suppositiotis by 
any authentic facts. 

Hippocrates (about 460-377 13. C.), outstanding physician of 
the ancient world, explained the origin of epidemics by the action 
of “miasmas" — noxious emanations which were allegedly capable 
of causing a number of diseases. 

Even under the conditions of medieval scholasticism the j>rogres- 
sive minds correctly suggested that the causative agents of con- 
tagious diseases were living organisms. For example, the lljtlian 
physician Girolamo Fracastoro (1483-1553) developed a harmo- 
nious theory concerning contagious diseases and the methods of 
their transmission in his classical work On Contagiona and Con- 
tagious Diseases (154(5). 

The Dutch naturalist Anton van Leeuwenhoek (1632-1723), 
made a very important discovery at the end of the 17th century: 
under the micro.scope (which he had personally constructed and 
which multiplied images 160-fold) he found various microorganisms 
in tartar, in stagnant water and in plant decoctions. He thus discov- 
ered the invisible-to-lhe-naked-eye world of microbes, many of 
which could apparently have been causative agents of diseases. 
He described his observations in the book Secrets of Nature Discov- 
ered by Anton Leeuwenfioek. But even after this discovery the idea 
about microbes as causative agents of infectious diseases long failed 
to be substantiated scientifically, although devastating epidemics 
repeatedly occurred in various countries of Europe and took a toll 
of thousands of human lives. 
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sepsis brillianlly elaborated in surgery by N. 1. Pirogov, Josopli 
Lister and their numerous followers and pupils. Pasteur’s etior- 
inous contribution to science was his discovery of the principle of 
producing vaccines for preventive inoculations against infectious 
diseases, namely, attenuation of the virulent properties of causa- 
tive agents by choosing appropriate conditions for their cultivation. 
Pasteur developed vaccines for anthrax and rahies. Pasteur’s great 
contributions will live forever in the history of world science. 

Several causative agents of infectious diseases were discovered 
in the second half of the last century; they included those of ndap^- 
iJig fever (1873), anthrax (1870), typhoid fever (1880), tuherculo^i^^ 
(1882), glanders (1882), plague (180'i) and a number of other diseases. 

Hobert Koch (1843-1910), outstanding German nilcrohiologtsi, 
not only described the morphological characteristics of the causa- 
tive agents of cholera and anllu-ax hut also provided physicians 
with methods of staining bacteria with aniline dyes and of produc- 
ing pure cultures of pathogenic microbes in dense nutrient media. 

The progress of scientific knowdedge in the aetiology of infections 
diseases was fostered by the discovery of protozoa as causative agents 
of various infectious di.seases (amoebiasis— 1875, malaria --188«), 
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rhagic l(‘()to.s|)irosis) as a (listimi nosol.ijjical .‘iililv. and dariioii- 

slialod lhal the sanio causative ag<>nt produced glatid(‘rs in man 
and animals. 

World scioiice has properly appraised the works of Hie well- 
known Russian clinical pediatrist N. \\ Kilatov ( 1817- l!M)2) who 
inado an important contrihution to the study of children’^ infectious 
(liseases, and I). K. /ahololny (l8(Ki-i;)2‘J). who conducted a num- 
her of important ohservations in the epidemiologv .d i-speciallv 
. :..jl!orous .lise.sos (plasu.., . hoi,., -a). Maoy .(uostions of i,,f,...,i„o 

(ThW-TiH!))' ■' "f I’- Claroaloya 

'liio importanj clinical sIko of the early slage of no.a..le.-hrao- 
like oral mucosa— was discovered hy the l*>kov iihy- 

sician A. I IJelsky in 1800 and. independently ofhi'm. hy N. F. Fila- 

ION in , 

Rathoanalomical studies, which in a mimher of infectious diseases 
discovered characteristic changes maiiifesled in the presence of 
specific cellular nodules in the tissues (granulomas), for evample 
in patients who ha.l died of typhus (187:>), tuherculosis (1888) 


V) 
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I. I. Meohnikov 

ainl ( lSSt;\, ina.lc a cnisiiiorable contribution to the correct 

M!i(li‘i-stanain^^ I'f palb..^^•m^sis. i.o., the origin and development 

nf ihlVrtinns ili'oasi''. . 

I’hi* ('( 11)1 ri l»ut i i>its made 1)V L. V. I’opov should be particularly 
empba^zed: be wa^ the lirsl to describe infectious granuloma, 
i.,'.. i)miv;.s,ular nodules iJi llie brain of people who had died of 

l\pliti-. - 

M.'dieal mil r<)lii<dogy began its rapid development m the second 
half of tin- I'Hb century. In the beginning of the 20lh century we 
;i! lisu] V 1 i;hI ( loar sficMil i fie ideas about ihe aetiology, mechanisms 
id inl'Mli.tu and routes of transmission of a number of infectious 
ili^ra- -. and were in a position to carry out a number of hygienic 
niia'.uie> aimed at preventing tlieso diseases. 

Ibe great Itnssian physiologist 1. P. Pavlov (1849-1936) fer- 
vi'iitly hailed the brilliant achievements of microbiology made at 
tlie niid of the last and the beginning of the current centuries, believ- 
ing that this then as yet young science was de.stincd to make inauy 
new discoveries in the field of human pathology. 

The work" uf 1. I. Mechnikov (1845-1916) and a number of other 
researchers slatted contributing in liie lS80's to the solution of 

L’O 
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problems of inimuiiily (iiisii.scopUI)ilily) to iofocUous (liseaN(‘s, aiul 
showed the exceptionally important role played by cellular (phag- 
ocytosis) and humoral (antibodies) dtdences of the organism. An 
important contribution to the research in immunity was made by 
such prominent scientists as V. K. Vysokovich, J. J. llordot, and 
others. 

In addition to ))urely clinical examinations of infectious ])atients, 
laboratory methods of diagnosing various diseases began to be wiilely 
used at the end of the 1t)th century. 

The investigations conducted by a number of scientists 
(I. I. Mechnikov, V. I. Isayev, F. Y. (diistovich. (,1. F. Widal, 
F. Uhlenhulh) made it possible as early as the end of the last century 
to utilize serological tests (aggiulination, lysis and precipitation) 
for laboratory diagnosis of infectious diseases. 

In 1800 G. Widal proposed (in France) an agglutination test for 
diagno.cing typhoid fever. 

Two Ru.ssian scientists — H. 1. Gelman and O. Kalning -elabo- 
rated a method of allergic diagnosis of glanders (1892). The diagno- 
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sis of nioljria \v as consiiloraMy faoilitatod by the method of differ- 
ential j^tainiiig of the luicleus and protoplasm of the malarial 
plasniofliiiin in blood smears developod by D. L. Romanovsky 
(1892). 

'I'Ik' .■'iinlii’s in pathology and epidemiology of infectious diseases 
wore tt>ii'iih“iably f.nililaled l)y investigations of experimental 
infi'i lion,- of aiiinials. 

la)ng liofoii' tln' iippi'arance of L. Pasteur’s outstanding studies 
'wliich oliK idaloil ilio role of microbes in human pathology 
S. Aiidreyevsky (1780) had demonstrated by a selfless experi- 
ment (lie iiiunilaleil himself with the contents of an anthrax car- 
buncle of a diseased animal) that the same agent causes anthrax 
in man and domestic animals. 

In llie 1870’s to prove that the infectious agent of typhus and 
rela|»sing fever is jiresent in the j)atient’s blood, O. O. ^lochulkov- 
sky and G. N. Minkli, physicians of an Ode.ssa city hospital, injected 
umh'r their own skin the blood of patients and thereby contracted 
this very .•severe disease. 

Questions of experimental infections were fruitfully studied also 
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l,y oilier scientists. For example, F. yV. Lcsh reproduced amoehi- 
asis in dogs in 1875. I. I. Mechnikov obtained a number of imporlaul 
scientinc data by experimentally reproducing relapsing fever in 

monkeys and anthrax in pigeons. , , 

After the victory of the Great (Jclober Socialist Hevolution control 
infectious di.seases was undertaken on a very wide scale. Ati 
important part in the studies of the epidemiology of a number ot 
infectious diseases was played by research of Soviet scientists, 
especially that of Academician E. N* Pavlovsky ( 1884-1 JOo) who 
has shown that such infectious diseases as the plague, leishmaniases, 
seasonal encephalitides, pappataci or phlebotornus fever, etc., 
have natural fuel. 

Specihe methods of preventing infectious diseases have been 
successfully elaborated in the USSR over a numlier of years; living 
vaccines for tularaemia, brucellosis, anthrax, plague, smallpox and 
certain other infectious diseases are now used with good results. 

Elaboration of methods of active treatment of infectious diseases 
constitutes an important part of the theory of these diseases. A de- 
coction of cinchona bark has long been successfully used in the 
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treatment of malaria patients; quinine, an alkaloid, the first of the 
chemotherapeutic agents obtained synthetically has been used since 
1821. Quinine is widely utilized in the prevention and treatment of 
malaria. However, the development of chemotherapy was impeded 
for a long time. Only in 1909 did arsenicals (first arsacetin and then 
salvarsan [arsphenamine], neosalvarsan, etc.) appear in medical 
practice; these arsenicals synthesized in Germany were later success- 
fully used in the treatment of relapsing fever, syphilis, anthrax 
and certain other infectious diseases. 

Antimony preparations began to be used for the treatment of 
visceral leishmaniasis somewhat later, these preparations proved 
very effective. Synthetic preparations of sulpha drugs (streptocide, 
sulphidine [sulpha pyridinel, sulphazole [sulphamethylthiazole], 
etc.) were produced in the 1930’s and were followed by antibiotics 
(penicillin— 1941, streptomycin— 1944, Chloromycetin (chloram- 
phenicol, and their analogues — 1948, and later — biomycin [chlor- 
letracycline}, terramycin, albomycin, tetracycline, colimycin, my- 
coriii, bicillin, nystaline, etc.). 

In 1871 the noted Russian scientist V. A. Manassein and later 
A. G. Polotebnov observed the Penicillium glaucum to exert an 
anlagoiiislic influence on certain bacteria. Polotebnov also used the 
PfULcillium glaucum for the treatment of gummous ulcers and 
purulent wounds. 

An uncommonly important contribution was made by the ob- 
servations of the English microbiologist Alexander Fleming who 
(iiscovercfl in 1929 that broth filtrates of the Penicillium notaturn 
possess tlio ability to retard the growth of the staphylococcus and 
of a nuinber of other gram-positive bacteria. 

< >n the basis of the foregoing facts Howard \V. Florey elaborated 
i\ coinple.x technology of ‘isolating active substances from the afore- 
moiitioned molds and produced the antibiotic penicillin in 1941. 

ScKui afterwards iKuiicillin and a number of other antibiotics 
began to lie widely used in medical practice. Today antibiotics 
[day llic most important part in the treatment of a number of in- 
bM'tious disease*^; the search for now antibiotics and their clinical 
conlinnc apace. 

'I he succ('s>rul use of chemotherapeutic preparations and antibiot- 
ii' in various infectious diseases opened enormous prospects in 
• onitadiing those severe di.seases. 

Clif ftiica! preveuiion of malaria by means of daily administration 
of small doses of quinine (0.15-0.25 g per day) to persons who were 
in danger of contracting the disease was first carried out by the 
Russian army physician A. Yassinsky (1858); later, the same 
principle of preventing malaria chemically was successfully used 
by M. I. Manolskov in Turkestan, and by Robert Koch, noted 
Gorman scientist, abroad. 

The studies conducted by K. Rehring in Germany and Pierre 
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U<mx iti Kriihcc led lo the use of iinlltuxic and antiinjclcnal scn/iris 
in ccrlain inferlious diseases in the 189()’s. Such serums were l.rM 
u<ed in the In-atinent of diphtheria; later, a nnmlier ol ^eIUln'^ 
were produced and successfully employed in tin* t reat jm nt ol lio 
lulisin. anthrax, etc. Today iinninne lamina ylohulins are ellci tivei\ 
administered in a nuinher of infecll<*us diseas«*<; these <iK«*nls have 

in larK<! itnMSiin* re[)lace(J serums. 

rrogr<*ssive scientists the vvorld over have always dina led tlieir 

eff<jrts towards conlrollinK infeeliniis diseases. 

liy the end of tin- I'-tlh century the specific feature's ..f itifec lion- 
diseases nece.ssitated the H^aihioK of a corre.spmidiiiK independeni 
discipline. 'I'ln* first faculty of infei tious diseases was aid i-in ri 
in Hussia in IHIH); it was In-aded hy Associate- l^rofe^sr.r S. i;..lkin 
(.son of the noH-»l interni-l !'• ifolkin) and alter IHPH h\ 

F. Y. Chislovich. . . 

f'ntil the cour.-e in inf<'<titjus disi-ases in nni ver-i t le- wa- 

tauLdit hy professor, of departments of internal Pi j'‘ l 

studies were (onducl«*d in tin* -aim* depart riients. in I '-.* a <l<'p.iil- 

menl of infectious di'^ea'^es with Frofessor .M . F. Kire>ev at H- In-ad 

wa.s e.tahlisheil in tin- .Njedi<al Faculty of Moscow I niveiMly (toda\ 
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tho Fir^^t Moscow Sechenov, Order of Lenin, Medical Institute) 
later departments of infectious diseases were organized in all 
of.::;’ faculties and medical institutes ^he spec.ahsts n 
infectious diseases— N. K. Rosenberg (1876-1933), Cx. A. Avasnenis 
(1883-1933), and others were not only brilliant teachers and c - 

ists they also enriched science with important I" 

various branches of infectious pathology. Today Soviet scientists 
a;c successfully working on problems dealing with active control 

Courses'^'in InfeSious diseases are taught in all Soviet medical 

institutes and secondary medical schools. The 

training medical specialists must ensure successful 

infectious diseases. Every medical student must master ‘h® 

and practice of controlling infectious diseases and must aim at 

con.^olidating tho achievemonts of provontive medicine. 


(il-NEItAL PATHOLOGY OF INFFXTIOIS DISEASES 

The imi-it important characteristic of infectious diseases is that 
thev are caused by harmful (pathogenic) microorganisms. However, 
(ln< I'acinr alone is not enough; for an infectious disease to develop, 
tlie liuinan (or animal) organism must he susceptible to the given 
infection and must respond to the invasion of the particular mi- 
cr"he hv a complex pathophysiologic and morphologic reaction 
whif li .leleniiiiies the clinical picture and all other manifestations 

Ilf llu' iiisea.^i*. , i 

Infcclimi- di^ea.•^e'• aiv characterized by a definite aetiology 

(pathoecnic microbe ..r ii> toxins), not infrequently by a tendency 
fi>r c\ ( i'n.<i v(* t'pideniie spread, communicability, cyclic naluie of 
llirir course, formation of immunity, and, in particular, their 
.limnic ffirrns or possible development of germ-carrying. 

.\‘ a rule, every infocliou.s disease has its own specific causative 
lu-r example, typhoid fever is caused by typhoid fever bacte- 
ria. ivjilnis - l.y liiiln'ttsiu pr-nrazeki. Only in comparatively rare 
<'iis*‘s (!■• two or more infectious diseases with different causatixe 
.iiiiMil- happfui to have very similar clinical pictures (for oxam- 
pti'. ty|)h.*i(l fever, paratyphoid A and paratyphoid B). Still less 
frequently iloes an infectious disease prove to he polyaetiologic 
(for example, sepsis), i.e.. the causative agents of the disease may 
he various miciches. hut in these cases, too, it is possible to observe 
a uumhf'r of peculiarities in the clinical picture associated with 
the riruk’nce and I'lltrr properties of the causative agents (p. 30). 

The roh> of a causative agent of an infectious disease may be played 
by various pathogenic microorganisms; bacteria (tlieir main types 
are slmwn in Fig. 1) cause diphtheria, typhoid fever, leptospirosis, 
rirkf lfsiar produce typhus; filtrnble viruses provoke measles 




<^e ^ 

10 



Fig 1. Most important forms of baclori.i 
;.tf-cocc»-. 7-9-bacUU; /O-vlbrios; iZ-spirUla: /s-splrocbaclcs 


and Botkin’s disease; prolozoa are responsible lor ainoeliiasis; 
'“Tt"rne™«r'Sations in the n.orpbology of liUrable 

£ ;r:S.:;^r int:ir^nrrbn,nan or«anis,n 
is due iftle'^Tbility of the .nicrobial cell to invade the or«an,s,n. 
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Fig. 2. Electron microscope 


its mobility and also due to 
endo- and exotoxins of the mi- 
crobe. The pathologic phenomena 
associated with the action of 
microbial exotoxms on the organ- 
ism dominate in the clinical 
picture of many infectious dis- 
eases (diphtheria, botulism, te- 
tanus, gas gangrene). 

The response reactions ot tne 
organism to the invading patho- 
genic microbe or to the action of 
the exotoxin involves all physio- 
logical systems regulated as a 
single whole by the nervous sys- 
tem and corrected by specific 

a.Kl emlocrino products formed in the 

l,^';^';u,'u:ni;;'a’o‘‘p:odumit^ f— e-eral system 

: , : a ,d mliptalion nuH-hanis.ns. An 
is play'.d l.y reactions of tl.e mesenchyme and production of anti 

'"’Tl'ie r.',ur*e\iii'd''ri'sults^of infectious diseases depend on the pre- 
. . ■fling phvsiolngic state of Iho most important organs 
(n.'rvous, earainvascular, ve^^piratory, etc.). 

i-ncL' of in’evions diptnibanri'.- in iiitcslinal activity maj . _ 

,o prn'bulion of ehr.mie .Ivsentery. The clinical picture of infec- 
ting ai=eases i-^ Hub-ftant u.lly allected by inoculations 
Huti.o.le.l mna.les in patients inoculated with gamma-globuhn . 

1„' piilinnts maln.nirisl.ed before the development of an infectious 
di^ca<e the reaction of the organism in the pathologic process is 
very f>ftcn weak; the disease not infrequently runs a long or an atMn- 
cal coui-e and yields with difficulty to usual treatment (for example, 

bacterial dyscnleryl. . 

Most infections diseases are characterized by cycles, i.e., a dclmite 

succession in llm development, intonsirication and abatement of 

the symptom-^. Tliose cycles are particularly clearly manifest in 

sucli diseases as measles, smallpox, typhus, etc. The eje ic cours 
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an infectious disease^ S of 'defile 

the causative agent m the “Sa ■ action of the particulai 

reactions of the patient’s organism to "" and ll.e 

microbe, the reactions ""informs thrcHuTcal picture of Ihe 
concrete symptomatologs i nfppiious disease finds its expression 
disease. The specificity of nimunity) ivhich 

in numerous o agglutinins, precip- 

occtir in "eoLe of infectious diseases may he disturbed 

itins, etc ). The cycti pathologic states (for cxamp e, 

by development of most *he adrenals with a result * 

circulatory collapse, svndrome) due to various compii- 

ll7e sulSrintr r:;^“rand alLement of the 

i.e., acyclically. diseases are distinguislied 

The following forms of of the clinical picture and 

according to the (b) very acute, (c) acute, (d) sub- 

1 pr"tod ’ amKo) chr^inl Most infectious diseases are 

‘‘l:w information has been acmminUtei. -r;;;;:; 

ing the accompanied by formation <>1 

abatement of the * However, the stale of this quo.sliou 

some degree of concrete description of a theory 

does not as yet '^arrant a s.mple^ajid co^^^^^ i, infectious diseases. 

concerning the role of ‘ ^^.Ives in tlie special part ot 

for which reason we must role. 

this textbook to "rganLm by devious routes— 

Microbes moy invade the .np^mbranes of the respiratory 

through the skin, of invasion of tlie organism is 

tract digestive tract etc. 1 he ^sUc « Uie microbe 

called the portal of entry. example, in dysentery the 

^ay have imt one , 

portal of entry is me ^ (for example, in tularaemia— the 

U^pm respirmory .rac, 

tho gastrointestinal il.rol,e“on”thc organism, the response 

Whatever the action of involve all the pliysiolog- 

ir"/. 'The";? roLcUons^f the organism as a single whole are 

regulated by the "^rvous systcrn. pathologic process in the 

orJaMsm is'^alU "u patl,o,enicny. Under prolonged inllne.ices 
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no in thp external environment the selfsame 
;; vary in its pathogenicity. The degree or extent of 

pathogenicity is called microbes produce poisonous 

As was already f rC The 

substances (toxins) of a microbe implies its ability 

external environment. The tox S -f circulation of microbial 

llu* urinary tract in typhoid fever). 


• • 


lig. 3. Patient with typical typhoid status 
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An infectious long Lntinue to cNist 

death. In some cases. . even after tL end of the period 

in the organism (bacleria-carrying) Lastly, a chronic di^^ease 

iraev'el^p^'lt the cLe”, for exampie,' in chronic dysentery which 
SevSarsuresst\ 

a rise in temperature, and *?-^^]|^*ljj 5 ease is determined liy 

The clinical picture of an ^ temperature, 

the aggregate of the general pa ^ V f consciousness, etc.) 

some measure of intoxication headac^lo^^^^ 

and characteristic dysfunction * ' . considered in greater 

symptomatology of infecUous j Diagnosing Infectious 

detail in the chapter Basic =* . nosological form-. 

Diseases" and in the of the organism l>y the 

The period from the moment jjest clinioal signs 

pathogenic microbe to the j incubation period: during 

of the disease is latent and is ^ spread througliout 

this period the causative af^^roc^ „ reorganization of the 
the organism, and very complex pioc^.e^ .jl,;, 

physiologic defence medtamsms ol^^th^^^^ 

period necessarily occurs i ' widelv— from several hours (ho- 

tulifnt \"o\tttLro seve^^ weeks' and even months 

^“tlledge ol ^0 duration of tlmh^.hatim.,-iod^;d^a partic- 

ular infectious disease which is ■ p . period willi iho 

it possihle to ‘='>"’r“™,"^%Va‘^rcd /ro n the moment of the possilde 

-■» 

helpful in establishing a duration of the incubation lu-nod 

irvMim.l’of diMoc^ ^ penod dur,„g 

they contain nn*!“"B len.ncratiire, etc. In some infectious 

indisposition, slight "se ■ . ,„a„ifest tliemsidvcs already 

P^ofS permdAn oxamtd. ^d^^ 

n^Jy?^lUrL^(l^iij:;;7nd during .hat o, smallpox- 
skill eruptions ol characteristic localization. 
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The prodromal period is followed by the period of active 
festations of the disease, i.e., the complete clinical picture of the 

d * ft ^ 

Three stages of the active period of the disease are distinguished: 
the initial stage, height of the disease and the stage of abatement 

of all pathologic manifestations. 

Tlio (reioasc is not equally contagious during its various periods; 
this depends on the distribution of the microbes in the organism 
and on the routes of their elimination. For example, a measles 
patient is contagious mainly during the prodromal period and in 
llio first day of eruption; subsequently, his contagiousne.ss sharply 

diminishes. . ^ i 

riie Vilnius of Asiatic cholera isolated from the patients stool 

are winch less virulent at the end of the disease than they are in 


its hegiiuiiiig. . u ^ 

As was already moTUioned, most infectious diseases are character- 

iz(‘d hy c/zr/ex, i.e., a definite succession of the appearance, inlensi- 
liealiou and abaliMnenl of the symptoms, often in regular propor- 
\\ini< (measles, smallpox). For example, the appearance of the tongue 
in s< ailel fevi'r (set- I’ig. li), which is a typical sign of this disease, 
cs'-fMitiall V \ aides with tlu* jioriods of the disease. 

'I'o estahlisli the diagnosis according to clinical signs, and to 
h,> aide to isolate tlie causative agent in laboratory tests it is impor- 
tant to know the period of the disease. For example, the causative 
agoiit <if typhoid fever may he isolated from the patient’s blood 
all llirouah the febrile period, allliough it is best done in the early 

till disease. 'I'lie jieriod of a disease is very important 
I'lr ili-‘ jmrpose of |»resriihing an appropriate regimen and diet for 
[|i,- paiii nl. This is clearly alleslcd by typhoid fever patients who, 
iwinu, to llu‘ danger of complications, must be strictly confined to 
bed and mu>t he prescribed a s]>aring diet at the end of the third and 
dinihg the fourth week of the disease. This is duo to the clinical 
I 1 m’ irti ri^tics of this period of the disease— development of a deep 
i:l-i-rali\a pi’ocess in the wall of the small intestine. 

"ome liifeclious disease.s— .sepsis, miliary tuberculosis — are char- 
H I'Ti/f'd by the absence of i-ycles. 

rin (iiur>.e of an infectious disease may be typical or atypical 
tile- latter case includes forms wliich are not characteristic of the 
di-ra-a). I'.if <'\am]>le. ill persons given inoculations for typhus 
Ibi' di-ease runs ai\ atypical Course; it assumes a mild form with a 
-hi'ilened fehrib' I'eri-id. 

'i‘he lrl»vile period f'dlowed by convalescence during which all 
noiiiitil pii>>i(dngic functions in the organism are restored. However, 
recovery is not. always complete; certain diseases, for example, 
lyplioid fever, sometimes recur. These recurrences — relapses lake 
place soon (within day.s) after apparent recovery, or later 

(within days). 



- rr;: 

i".r/rss"r 

danger as a source of infocUon (^V^f f , 7 „P?d faW 
The course of an infectious d'sease is 

by the patient's age; for ’ chants in the cardiovascular 

severer course and in vear-cfld children typhus usually 

the reactivity of the . jjseases varies cousidorahly 

wiTh VeHnrvidr/patrents; a Paf cularly imporlaiil pan iu the 

the leading systems of tPe organism (nervous.^ 

Sc^'ofTntrxicTonTu^ organfsm and the degree of develop- 
TL°oveThelmfng majority of 

by febrile reactions of the t Icmperaliire curve. 

peraluro curves are distinguished, ' . f patient on 

marking the morning and evening temperature oi i 

lined pnper* , V 1 1% rl I ffc^rpnco l)0tNVC0ii Vlio 

In continued fever (febr.s one degree; 

morning and evening j ^ tlie height of Ivplmid fever 

such a temporalurc curve is observed at tiie ncig 

:irEsir;== 

pie. ik sepsis, malaria). One of the forms of ^ 

in infectious diseases is prolonged ^ dlrferenccs— 3 -'i 0 between 

bcclica) which is characterized hy sharp teinncralure curve 

the morning and evening temperatures. Smh a tcinperaiu. 

is observed in sepsis. 


3-llM 
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Vndulant fever (febris undulans) runs 
drops in the temperature curve for several days and even week 

•^r^r2v,r(rX,rz*4 

ature lasts 4-7 days; it sets in suddenly and ends just as 

after a few days of normal temperature the fever recurs. This typ 

of temperature reaction is observed in ^jige^ses 

The various types of curves usually occur in 
both in their pure form and in combinations for a period of several 
flnv^ For examnle in typhoid fever the undulant temperature curve 
niaV end with aVriod of sharp differences between the morning and 

,«:.d 

r,s K 

feve^r the temperature drops to normal usually very slow-ly, in 
stages, over a period of 4-6 days; such a drop m temperature is 

""“Tlmre^are also transitional ^or example in 

hjsis the temperature falls over a period of 1-1.5 days, as is the c 

‘”some"infectious diseases (for example, 

such a characteristic form of temperature curve that the latter 

considerably facilitates the diagnosis. ^ ♦nr*rnn(yhlv 

In consideration of the aforesaid it is very important J 

to record the patient’s Icmpcraturo on the temperature chart ot 

the case history. . . ^ 

The state of insitsccptihililu of the human organism to a partic- 
ular infectious disease is called immumiij. The scientific founda- 
tions for studying the processes of immunity 
vestigntions of the great Russian seientist 1. 1. 
line,), as far hack as the 1880's, and were luf/J 

oned hv Meclinikov and other scientists. In 1883, Mechnikov for- 
mnliitod the basic propositions of the phagocytic theory. Allhoug 
Mechnikov fervontlv advocated the phagocytic theory he also 
rccof-nizcd the important role played by all factors of immunity. 
The 2 ,.,u.ral definition of immunity was also given by Mechnikov 
In rdoil. According to this definition, “insusceptibility to contagious 
diseases implies the total system of phenomena owing to which 
the organism may resist tlie attack of pathogenic microbes . _ 
Tliere are two main types of immunity — natural and artihcial. 
We shall first deal with so-called natural immunity. 

One of the forms of natural immunity is man’s inborn and inher- 
ited insusceptibility to a number of diseases; this form of insus- 
ceptibility is designated as specific immunity. 

Natural immunity also includes insusceptibility possessed by the 
nowbom nnd childron in the first 3^ months of life; those infants 


34 


• « nnffhndies ie protective substances, during the intrautor- 
receive antioodies, i.e., piovv. ^ mother s 

lations or by surviving for medical practice is 

The most important form ^ of surviving an in- 

^elurusTrasl! for%“iample, ‘>“„^fr f ^eTsUibU: 

‘„"orinteq"ySX”ong "immunity (smallpox, whooping ccugli. 

i::^;ceptihility to infectm^ “ ^ T. taUh^ 
ficial, i.e., the result of of typhoid 

person is ^,|^j “'" j^on will acquire certain insuscepti- 

fever wMs^is on active jonn of artificial immu- 

tetanus hacilli, it is '>®®»®f®y’“®®‘^“".ose oTserumwhichneutral- 

- ^rrui^i^ ^ 

IrtiDdirnsTsc^rt b li ty wHchTs passive since the serum already 
to contagion Xlios condicted sLce 1883 Mechnikov deninn- 

4^ r^^or^r^e^^v -I- -Iiei' 

r^^Siir ^ 

t CiranlllsI^UeZu^d [hat phagocytes may engulf fo.eign 

mrticlcs and various microbes and digest them. , 

In man phagocytes are not only the white blood cells (leucocy tes) 

hut aho certain Lmohilo cells located in the liver, spleen l.niu 

“^ri “"Ich'iXv'r hSr plt-U ^rceri'n^^'Th^io ‘of 
S^to^Il^d^e^pme^t of — nty me s^ 

Studies eonduc ed i’J.Jns'ratedtlm defensive role of the endotho- 
IhlrofThe blood capillaries. Phagocytosis may be clearly observed 
under the microscope (Fig. 4). 
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In addition to the phagocytes, an important part in the immunity 
of the organism is played by special protein substances called anti- 
bodies Antibodies are formed in the organism as the result of its 
active immunization by specific protein substances present, for 
example in microbial cells and called antigens. In response to ad- 
ministration of microbial antigens or as the result of an infectious 
process the organism usually produces very specific (acting only 
on the given microbes) antibodies which may be discovered in the 



l i/. 'j. Picfuro or plmgocylosis of brucollao by neutrophil leucocytes 


l.looii, lymph and tissues of the organism, and which help it to 
iU’fjnirc iiiiuiunitv or to ovorconio Iho infectious process* In infec- 
liuus and toxic ‘diseases, for example, diphtheria, the organism 
pi'od'ices st)tM'ial detoxicating (neutralizing) substances antitoxins. 

A-itibodios accumulate in the blood serum of an animal, for exaiu- 
plo l!io horse, iiumiinized against a particular microbe or its toxin. 
Thi'« accumnlation of anlihodios underlies production of therapeutic 

Ill tih.' lil«)»)cl si'i'um antibodies arc discovered by means of immune 
ri'iu ii'.iis. the in-isl important of which are lysis, agglutination and 

prti'ildlalion. 

riic i'js's of liactoria manifests itself in their dissolution under 
tlio action of llio antibodies contained in tho immune serum added 
to them (action of fiacteriolysins). 

If we obtain an antigenic extract from a culture of bacteria by 
boiling this cnlluro with an alkali and, placing this extract in a 
narrow test-tube, carefully add to the lop some specific serum, wo 
shall got at the junction of these liquids an opaque I’ing of precipi- 
tated protein. This reaction is called precipitation. It was discovered 
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• T? Y Chislovich (1899) and was =oon 

by the Russian nLth in Germany to determine the spe- 

of bacteria and t^cir settling t diagnosis of lypUmd 

Widal’s agglutination test is u ed dissolved in a physiologic 
fever. The serum of the pat ^ ^ 

solution m 1.100, t-^OU, 1 . susnension of a killed culture .)f 

test-tubes, one drop 0 .1 i g^cji test-tube and all of tlioin 

typhoid fever temperature of 37=C. Within 20 24 

are placed in a thermo ■ test-tube in which agglutina- 

hours a check-up .s made ^t“%Xtion has turned colourless 
tion has taken place, i.e., bottom. The greatest 

and clumped 1 . 40 O in the test at which ag- 

dilution of the serum, Vhe Ulre of a positive reaction, 

glutination is still noted is diagnosis of lypi-oid 

^he agglutination test IS used for^^^^^^^ 1 ,,,, 

fever, paratyphoids A and B. diseases, 

stages, also dysenteiy and “ ' . ^ protein the organism bocoines 

Upon administration of a ® ■ JJ upon repeated adiuiii- 

rS'^'and genrrrrreacUon'due hfy fever and 

ot^^rirr ant 

established by means of skin tests administration of 

diseases. Twenty-four of a brotli cnl- 

0.1 ml of brucellin (or mclitin). patient a redness, swa ll- 

turc of brucellosis kactena, o a allergic reaction which on- 

r:rms“fhe‘"dfa“or^b^^^ may be observed at the site of 

‘“'rh::rr:;^‘“.an..n whi.1 . orrrr 

antigen in v tally important functions (impaned 

reaction dyspnoea, convulsions ami n.n 

cardiovascular ^‘Ctivitj, exuci y 1 r protein may cau-n 

ciousness); TyjAlic shock). The developmenl of Mo h 

death (anaphylaxis, anap y most therapeutic senuns 

dangerous conditions is duo to ‘^e ^ 

are prepared by immunisation oMiorsesand.^co^^^^^^ adminisU ivd 
Uy Uio“frarUonaf“od (p." 75) whicli prevents developMu-nt 

“'iSedlll^’^^laiSts compielely jnstined this ineUiod. 
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1 ig. 5. Burnet’s allergic skin test on the forearm 


C>f late science has acquired a new theory of autoallergens\ the 
proteins of pathologically changed tissues may serve as such auto- 
allergens. Sensitization of the organism to these products may ap- 
]iarently play a certain role in the pathogenesis of chronic relapsing 

il v.'^enterv. 

• * 


t l.Ab.-^IFICATION OF IM I-CTIOLS DISEASES 


1'he various infocLioiis diseases are most conveniently classified 
atTfirding to their epidemiologic signs, which makes it possible 
to characterize the routes of transmission of the infections and the 
associated mechanism of human infection. 

Tlio cau.sative agents of infectious diseases may enter the human 
org.inism by devious routes: 

(a) tlirough the gastrointestinal tract (intestinal infections); 

(b) through the upper respiratory tract (infections of the re- 
spiratory tract); 

(c) through the general blood circulation (infections most com- 
monly transmitted by blood-sucking ectoparasites); 

(d) through the skiu and mucous membranes. 

The various types of infectious diseases are described in the special 
part of the textbook in accordance with the foregoing classification. 
For greater clarity the infectious diseases whose development may 
be connected with various mechanisms of transmission, and the 
zoonotic infections (transmitted to man from infected animals) are 
dealt with in chapters according to the basic, most common mecha- 
nisms of their transmission. 

Intestinal infections. This group of infectious diseases is character- 
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ized by the fact that on entering man’s gastrointestinal tract the 
infectious principle (causative agent) produces particular clinical 

The infectious intestinal diseases include typhoid fever, para- 
typhoids A and B, dysentery, amoebiasis, food poisoning. Botkin s 

disease, cholera, etc. . ^ e ■ ^ 

From the patient’s organism the causative agents of intestinal 

infections are eliminated mainly in the excrements. In cases of in- 
fectious intestinal diseases accompanied by circulation of the caus- 
ative agent in the blood (typhoid fever and paratyphoids) the 
bacteria may, in addition to the faeces, also be excreted in the urine 

The pathogenic microorganisms which cause infectious intestinal 
diseases may gain entrance into drinking water, milk, and food- 
stuffs, by consumption of which healthy, susceptible persons often 

contract the disease. , . , , ,c 

Flies and contamination of human hands with faeces (failuie 

to observe rules of personal hygiene) are not infrequently respon- 
sible for the spread of intestinal infections. . , , i 

The spread of intestinal diseases is controlled mainly by rcveal- 
menl and early hospitalization of patients, disinfection of the foci 
of the diseases, systematic sanitary supervision over the water 
supply and sewerage, observance of the rules of food and personal 
hygiene, and extermination of flies. Preventive inoculation is only 

of auxiliary importance. • i i .u.. 

nespiratory infections. The infections of this group include the 

diseases whose causative agents parasitize on the mucous membrane^ 
of the upper respiratory tract (nose, pharynx and larynx); tlie caus- 
ative agents of these diseases are eliminated from the patients 
organism into the external environment by forcible exiialatious 
(coughing or sneezing). Minute particles of mucus containing patlio- 
Unic microorganisms (bacteria, filtrablc viruses) are discharged 
from the oral cavity and the nose during coughing, sneezing and 

'^^A^iealthy^ person becomes infected on close contact with a patient 
when infected particles of mucus may easily enter the upper rospir- 
atorv tract. Owing to this mechanism of transmission of respira- 
tory infections the latter are often called droplet infections. In some 
cases minute droplets of mucus arc discharged from the nasopharynx 
into the air and may be carried from one room into another with 
the result that the elementary particles of filtrable virus (causative 
agent) gain entrance into the upper respiratory tract of healthy, sus- 
ceptible people and infect them. . f 

The rn^echanism of transmission of respiratory infections makes 
possible their extensive epidemic .spread, especially among children. 

Some infections of this group— influenza, measles, whooping 
cough— are characterized by the fact that the pathologic processes 
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develop at llie point of entrance of the causative agent; smallpox, 
cliickcnpox (varicella) and epidemic meningitis are diseas^ whose 
causative agents may penetrate from the portal of entry into the 
blood and may affect the skin, mucous membranes and the central 

The same group of respiratory infections includes diphtheria, 
scarlet fever and epidemic parotitis (mumps). But these diseases, 
in addition to the air-borne or droplet method of transmission, are 
also transmitted through various objects (for example, toys) infected 
with particles of mucus from the upper respiratory tract of a patient 

or carrier. e 

The control of respiratory infections includes isolation of patients 

and measures of personal precautions (for example, wearing gauze 
masks which cover the mouth and nose of the healthy person attend- 
ing to an influenza patient). A decisive role in preventing small- 
pox is played by highly effective inoculations (vaccination and 

rovaccination). i -r- j 

General circulation infections. These diseases are classified ac- 
cording to their common factor, i.e., penetration of the causative 
agent into the bloodstream of a healthy person through bites by 
infected blood-sucking insects (lice, fleas, mosquitos, sandfli^, 
ticks) with subsequent parasitism of the causative agent on the 
erythrocytes (malaria), the endothelium of the capillaries (typhus 
and a number of other rickettsioses), or the central nervous system 
(tick-borne encephalitis, etc.). 

It should bo emphasized that the causative agents of this group 
of infectious diseases have adapted themselves, in virtue of eyo- 
hit ion, to parasitizing not only on Iho human organism, but also 
on the organism of the carriers of the infections. 

As an example of this type of infectious diseases mention may- 
be made of typhus which is caused by the Rickettsia prowazeki; 
this causative agent multiplies in the cells of the intestinal epithe- 
lium of body lice which serve as carriers of this infection from man 
to man. Certain biological characteristics of the carrier of an in- 
fection, for example, the mass flight of the Anopheles mosquitos 
which transmit malaria to man, are connected with factors in tho 
external environment (certain time of the year, temperature of the 
air, humidity, presence of reservoirs, etc.) and determine the season- 
al character of the particular infectious disease. 

Tick-borne encephalitis which belongs to tho same group of dis- 
eases is also a seasonal disease since the Ixodes ticks which are 
carriers of the infection attain maturity in May-June and, by at- 
tacking man, may infect him with encephalitis at that time of the 

Mahy diseases of this group (for example, tick-borne relapsing 
fo\^r, seasonal encoplialitides, and many others) have natural foci, 
the carriers of these diseases may exist only under certain geograph- 
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ical, climatic and soil conditions or where there is coriospuridins; 
vegetation. This determines the concept of biotope, i.e.. tlm con- 
crete conditions of the carrier's habitat. The theory of natural foci 
of infectious diseases was brilliantly worked out by Academician 

E. N. Pavlovsky. 

The preventive measures against these infections consist in neu- 
tralization of the sources of infection; applied to patients, as sources 
of infection, it means their hospitalization and treatment. It is also 
necessary to exterminate the blood-sucking carriers and to protect 

healthy people from bites of parasites. • • 

Injections of the skin and mucous membranes, lliese infections 
are transmitted by their causative agents passing from patients 
or diseased animals, on which they parasitize, to the skin or mucous 

membranes of healthy susceptible persons. 

This group of infections includes anthrax, glanders, fool-and- 
mouth disease, tetanus, erysipelas, trachoma and a number of other 
diseases. In these diseases the infectious principle is transmittei 
from the source of infection both directly and througli inlected 
objects; for example, a person may contract anthrax througli a lur 
collar infected with anthrax bacteria, a typical anthrax carbuncle 

forming on the person’s face or nock. 

Control of infections of the skin and mucous membranes con- 
sists mainly in isolation and treatment of patients and disruption 
of the routes of transmission; an example of the latter is manufarliire 
of footwear only from leather subjected to special control with re- 
spect to its contamination with anthrax spores. Inoculations used to 
prevent tetanus and anthrax play an auxiliary role. Diseases who-e 
causative agents gain entrance into the organism of a hoaltliy per- 
son through damaged skin or mucou.s membranes (traumatic inlei - 
tions— erysipelas, tetanus) constitute a special variety of this grnu[> 

of infections. . 

In addition to the aforementioned calegorii*s of infectious <li>ea>e^ 

there arc also othcr.s wilii more complicated, multiform and as yet 
insufficiently understood mechanisms of transmission, 'lliese dis- 
eases include acute epidemic poliomyelitis, although it is already 
well known that it is transmitted mainly by the causative agmit 
gaining entrance into the gastrointestinal tract, for example, through 
consumption of virus-infected milk. 

I3y reason of a number of epidemiologic peculiarities a sja cial 
group of so-called “zoonotic infections” is often dislingui>lMi!; 
the.se are infectious diseases transmitted to inun from diseased ani- 
mals (brucellosis, tularaemia, anthrax, etc.). The author deemed 
it necessary to describe the zoonotic infections in a special cliap- 
ter in order to facilitate the study of the main methods of diagii"M<, 
the clinical picture, treatment and prevention of these disea-e^ 
It .should ho remembered tlial these diseases may he trunMiiin'‘d 
by any of the aforo-descrihod mechanisms. 



PRINCIPAL METHODS OF DIAGNOSING INFECTIOUS DISEASES 
It is often very difficult to diagnose infectious diseases, 

d"l An Xgy ^oA^A t uLra) 

niles It poSe ?o establish a correct diagnosis of an infectious 

^'^-Ulempls should be made during the very first examination o£ 

♦ in oliirulflte all the epidemiological data which may fa- 
dl^uirih d agnosfs of disefse. During this examina- 

? on he physician must take into consideration the infectious dis- 
♦KfA n-itipnt has survived, the preventive inoculations, the 
pTuent's contacts in the last 25 days with infectious patients or 
b'acteria carriers, the existence of epizootics in *® Siven area, the 
sanitary, hygienic and natural conditions under which the patient 
of late'been living, the observance of personal hygiene by the 
;^ iont discovery of ectoparasites on the patient his underwear 
!,r clothing, traces of bites (of animals or blood-sucking parasites) 
■uid primary effects at the site of penetration of the infection. 

In ca«e of^ suspicion of epidemic hepatitis (Botkin s disease) whose 
incubation period may last 6-8 weeks, and in the event of parenteral 
infection (through a syringe)— up to six months, it is necessary to 

clipck up carefullv on the patient’s contacts with other patients, the' 

i, ' rations being given to the patient and the blood taken from him 
the imlicalod period. If the patient s 
^-u.l.icion of tetanus, it is necessary to ascertain if 
anv injuries or wounds in the skin during the preceding 2-3 months. 
eMicciallv injuries or wounds involving contamination with earth. 
Vh^maximum duration of the incubation period of tho Particular 
infectious disease must always bo borne in mind. It is "e^ssary to 
n.rord all the aforementioned information concerning the epide- 
iniolof^ical anamnesis in the case history with which the Patient 
is admitted to the l.ospital. Similar information mus also be care- 
fuliy collected in the reception division of the infectious hospital 
from tlie patient liituself, his relatives and escorts. ^ 

Special attention must ho devoted to the patient s anamnesis 

his complaints and earliest symptoms of 

the patient himself and llie people around him (chills, vomiting 
during the first hours of the disease, loss of consciousness, etc.). 

This must be followed by collection of information which charac- 
teriaes the patient’s condition at the given moment All the infor- 
mation thus received must be recorded in the case history. 

Th^natient’s neuropsychic condition and state of consciousness 
(excitement, stupor, coma, extreme inhibition, unconsciousness, 
delirium, aggressiveness, etc.), as well as the complaints of certain 
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pains (for example, upon movement of the eyeballs in inRuenza 
patients or in the gastrocnemius muscles during relapsing fe\cr) 
lie very important for diagnosing many infectious diseases 

Examination of normal and pathologic reflexes and elucidation 
of meningeal symptoms supplement the picture of pathology of the 

infectious patient’s nervous system. 

Examination of the skin and visible mucous membranes ma> 

yield important symptoms for the diagnosis of infectious 
For example, typhus is characterized during the first d-4 
hyperaemia and puffiness of the face, and injection of the vessel, o 
the sclerae and conjunctivae; a roseolous or roseolous^patechia 
polymorphous eruption localized mainly on the lateral 
the chest and on the flexor surface of tlie arms appeals on 

fourth, fifth or sixth day of typhus. 

A roseola is a small (2-3 mm in diameter) rose-coloured spot on 

the skin and disappears when the skin is stretched; it is formed 
a result of inflammatory changes and dilatation of small \essel>. 
A roseola may have a regular form, round (in typhoid fever) oi elon- 
gated, with festooned, serrated edges (in typhus). 

Petcchiae are haemorrhages into the skin; they appear . 

red points which do not disappear upon slrelclniig of the skin m 

pressure exerted on it (in typhus, sepsis). 

A papular eruption which appears in measles patients 
of a number of small round rose-coloured lesions elevated abi.\ . 
the surface of the skin. Some infectious diseases are accoinpamed 
by formation on the skin of vesicles filled with a colourless 
pL) or purulent (smallpox) substance; the latter are called p stulcs^ 

Characteristic eruptions appear on the oral 
during its prodromal period (Belsky-Filatov-Koplik s sign) and ni 

the foot-and-mouth disease (aphtha epizoolica). 

The symptoms of affection of the skin and snbculaiieous I .sue 

at the portal of entry of the infection are of ’ 

these symptoms constitute tfie primary affect whicli ma> be. (1) a 
largo bro7n ^"pulo caused by the bite of a tick in cases of infoc ion 

with lick-borne rickellsiosis; 2) formation of 

in cutaneous leislimaniusis and ulcerative bubonic tularaemia, (d) 

Many infectious diseases are characterized by an onlargomiait 
of regional (at the site of penetration of the infection) lymph node. 

(tularaemia, bubonic plague). . i i ..ffor 

In a number of cases infectious diseases are accompanied b> a fec- 

lion of the joints. For example, the formed clinical picture of bru- 
cellosis, especially during the local aflection stage is 
by limited mobility, pains in largo joints and their enlargement. 
Fibrositides, cellulitides, and bursitidcs are symptoms often observed 

in subacute and chronic brucellosis. _ 

Clinical and roentgenological exuminalions of the respiratory 


43 



organs and analyses of the sputum make it possible to discover facts 
which are very important for the diagnosis of pulmonary forms of 
anthrax, tularaemia and the plague. 

Examination of the infectious patient’s cardiovascular system 
permits of discovering a number of essential symptoms. For exam- 
ple, in typhoid fever patients the pulse rate lags behind the temper- 
ature level (relative bradycardia) and a dicrotic pulse is often ob- 
served during the febrile period. 

During examination of the fauces special attention is devoted 
to the condition of the mucous membrane of the mouth, the tonsils, 
the hard and soft palates. The presence of fine branlike scaling 
on the mucous membrane of the cheeks (Belsky-Filatov-Koplik’s 
sign, see “Aleasles”) is an important diagnostic sign of measles in the 
prodromal stage. Separate greyish-white "islets”, i.e., dense films 
of fibrin on the tonsils, should make the physician suspect primarily 
faucial diphtheria. An enlargement of one of the tonsils with a su- 
perficial necrotic film on it and regional (submaxillary) lymphad- 
enitis warrant suspicion of the anginous-bubonic form of tularaemia. 

No loss important for diagnosis is the examination of the tongue. 
An oedematous, enlarged tongue with imprints of the teeth along 
its edges and a greyish film on its dorsal aspect so that its edges 
and tip are clear and red, is a verj*^ characteristic symptom of ty- 
phoid fever; the appearance of the tongue is also typical in the 
plague ("chalk” tongue) and on the third day of scarlet fever (Fig. 6). 
In examining tlio patient’s abdomen it is necessary to observe its 
size, coniigurntiun (inflated or sunken) and tenderness on palpation 
of any of its parts. An inflated abdomen (meteorism) due to accu- 
imilation of gases in the intestines is very characteristic of typhoid 
fever. Pain and spasm of the sigmoid colon are observed in dys- 
entery; a rumbling in the right iliac region on palpation is char- 
acteristic of typhoid fever. 

^tany infectious diseases are characterized by an enlargement 
of the liver and, especially, of the spleen, as organs containing many 
roiicolocndothelial elements, since the reticuloendothelial system 
directly participates in (he development of a number of infectious 
diseases. The spleen is particularly enlarged in malaria, relapsing 
fever and leishmaniasis. 

A careful and complete clinical examination of the patient and 
utilization of various methods of functional diagnosis (including 
rectoromanoscopy for examining the lower portion of the large in- 
testine of dysentery patienls, or an X-ray picture of the lungs in the 
pulmonary form of tularaemia), taking into consideration the dy- 
namics of the appearance, increase and abatement of the clinical 
symptoms yield data which are very important for diagnosing in- 
fectious diseases. 

Speaking of the fundamentals of diagnosis of infectious diseases 
we must not overlook the factors which have of late exerted an es- 
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sential influence on the clinical symptomatology of these diseases 
and must necessarily be taken into account in establishing a diagno- 

sis* 

Today some infectious diseases which still occur in the USSR es- 
sentially differ in their clinical course from that observed in the 
past (about 20-50 years ago). These differences arc due primarily 
to the increase in the general reactivity and resistance of the human 
organism brought about by improved living standards of broad sec- 
tions of the population. In recent years the clinical picture of a number 
of diseases has changed because of extensive inoculations which 
have not only sharply reduced the total incidence of diseases, hut 
in cases where diseases have developed just the same have contrib- 
uted to their favourable course (atypical, erased forms). 1 hese 
peculiarities are as muck as possible dealt with in this te.ct >oo>. 

In discussing the modern course of various infectious disease.' 
it should be especially emphasized that the clinical picture of d\>' 
entery changed already in 1937-1942 owing to the altered aeUolog> 
of the disease, disappearance of the toxigenic strains of the (fii- 
goryev-Shiga bacilli and as the result of extensive adminislratiun 
of sulpha drugs (and subsequently antibiotics). 

The sporadic cases of typhus observed since 1948 over a i)orio. 
of several years ran a milder course than those which were typica 
of the classical forms of this disease. This fact must be consideiiM 
due primarily to the increased general resistance of the ^oyiol peo- 
ple to infections as the result of the steady rise in tlHui iNiug 
standards. The diminished virulence of the causative agimt of typhus 
(Ricicettsiae prowazeki) because of its fewer passages through the 
human organism, as well as the diminished infective close aio < 
to infrequent and unintensive cases of pediculosis and tlie inerea'-iMi 
life span of the infected lice; these factors have in tlieir turn 
mined the milder course of typhus in the cases observed sinci* 1. i- • 
It must also bo remembered that owing to the varying ininnitnt\ 
of a collective the course of the self-same infectious disease (loi 

example, diphtheria) may essentially vary. 

Of the various methods of laboratory diagnosis an iiuporlanl I'oh' 
is played by clinical tests of the blood and urine. An increase in 
leucocytes in the blood accompanied hy an increase in llie [x'k eiil- 
age of neutrophils and a shift of the leucocytic formula to (he lelt 
is characteristic of typhus and a. number of otlior influlion'^. At 
the same lime a decrease in tlio total number of leucocyl(‘s (leu< n 
penia) with relative lymphocytosis and absence of eosinoidiiU iii 
the blood characterizes typhoid fever at its height. 

Typical changes in the blood picture (total ainounl of leu( 0 ( \l(> 
and the leucocytic formula) may be ostahlishod in many in[ecll^>u^ 
diseases. Changes in erythrocytes are observed somewhat less fre- 
quently. Considerable hypochromic anaemia is noted in various 
infections, for example, in visceral leishmaniasis. 



(c) 


FiL'. 7. Tiikine blood on a slide (a), preparation of a smear (b) and of a thick 

drop (c) 

ExaininaUnn of tlie urine of infectious patients often reveals 
Init a slight febrile albuminuria. However, in such diseases as ic- 
teric leptospirosis (\Voil-\ asilyev’s disease) or haemorrhagic neph- 
ro^oTH'phritis, marked albuminuria, hacmaturia and cylindruria are 

observed. . , , 

An important role in the establishment of a diagnosis is played 
by an analysis of the temperature curve which in many infectious 
diseases (measles, smallpox, relapsing fever, tertian and quartan 

malaria, etc.) .'^hows certain peculiarities. 

'lO conrnni tlic diagnosis of infectious diseases the modern clinic 
makes extensive use of a number of specific laboratory tests. 

Allliougb sparingly used, the baclerioscopic method constitutes 
a very important part of diagnosis; this method is aimed at finding 
the causative agents of infectious diseases in the blood of patients 
with the aid of microscopy of stained blood preparations (smears, 
or thick drop of blood, Fig. 7). This microscopic method of labora- 
tory diagnosis is used particularly in diagnosing relapsing fever 
(to discover spirocliaetos in the blood) and malaria (to find plas- 
modia in the erythrocytes) and is very important for confirming 
the diagnosis in cases where the causative agents of these diseases 
have been discovered. 

The possibilities of baclerioscopic diagnosis are considerably ex- 





Haeraatological sign 


Observed in 


Moderate hypochromic anaemi.i. 


Severe hypochromic anaemia. 

Hyperchromic anaemia. 

Normocylosis with neutrophilia and 
lymphopenia. 

Leucopeiiia with neutropenia and 
relative lymphocytosis. 

Leucopenia with monocytopenia 

Leucopenia with neutropenia, relative 
lymphocytosis and monocytosis. 

Leucocytosis with lymphocytosis or 
lyrnphornonoc.ytosis. 


Leucocytosis with moderate inonocy- 
tosis. 

Leucocytosis with neutroj)hiJiii and 
nuclear shift of leucocytes to the 
left. 


Eosinopenia and aneosinopliilia. 


Eosinophilia. 

Fast erylliroryle scdiineiilatir>n. 

Slow erythrocyte sc-ditnerilation. 
Moderate reliculocytosis. 
Thrombocytopenia. 


Turk’s irritation cells. 
Plasma cells. 


Typhoid fever, paratyphoids A and B, 
epidemic hepatitis (Botkin's dis- 
ease), fresh cases of malaria, infec- 
tious mononucleosis, incipient stage 
of visceral Icisliriiaiiiasis. 

Protracted forms of malaria, visceral 
leishmaniasis at later stages ol its 
development. 

Acute tuberculous sepsis (in some 
chsos} 

Water fever; about 15-20 per cent of 
typhus cases. 

Botkin’s disease, influenza, brucello- 
sis, malaria, typhoid fever, varicella, 
measles. 

Recurrent fever (in the stage of 
apyre.xia). 

Malaria, visceral leishmaniasis; during 
the first two days of the disease 
leucopenia is observed in liaeinor- 
rhagic fever with a renal syndrome. 
Whooping cough, irife( tious mono- 
nucleosis (mononucleosis patietils 
with leucocytosis cxiiihit motiomi- 
clear, hroad-plasma leu< ncytes wit li 
basophilic granularity in 'he pro- 
loiilasm). 

Rccmreiit fever. 

Typhus (80-85 per cent of the cases), 
erysipelas, iderohaemorrliagic lep- 
tospirosis, epidemic and pneumococ- 
cal nieiiiiigitis, haeinorihagic fever 
with renal syndrome (beginning with 
the 8rd day of the disease), scarlet fe- 
ver, riM'urrent fever (during attacks). 
Influenza, measles, varicella, infcc. 
lions ftioiionuclcosls, typhus, para- 
typhoids A and B, tynlioid lever 
(as a rule, ane<jsinophilia). re( iir- 
n-nt fever. 

Scarlet fever, trichinosis. 

In most rases of acute infec tious dis- 
eases witli an active pathologic 
process. 

Epidemic hepatitis (Botkin's disease). 
Some cases of visceral leislimariiasis. 
'lyphoid fever, paratyphoids A and 
B, typhus, recurrent fever (during 
attacks), haemorrhagic fever with 
renal syndrome, smallpox. 

Scmie cases of typhus, haemorrhagic 
fever with renaf syndrome. 
Recurrent fever (mainly during at- 
tacks), siiiallpux. 


tended owing to the use of fluorescent antibodies (after Goons) with 
subsequent use of a fluorescence microscope. 

The bacteriological method of diagnosis is rather widely used; 
this method is based on isolation of the causative agents from the 
patient’s blood, bile, urine or faeces, which are inoculated in spe- 
cial nutrient media; the bacteriological method is used particularly 
for confirmation of the diagnosis of many infectious intestinal dis- 
eases (typhoid fever, food toxinfections, dysentery; see Supple- 
ment 2). It should be noted that the use of this method is limited 
by the lack of suitable nutrient media and the difficulty of isolating 
the causative agent from the patient’s organism in many infectious 
diseases, especially those caused by filtrable viruses. 

The aetiology of an infectious disease may also be judged by in- 
direct — immunological — indices. Of the immunological methods of 
examination now in existence serological tests (from the word serum) 
are the most widely used; these tests are based on discovery of an- 
tibodies (most commonly agglutinins) for the killed culture of the 
causative agent of the particular infectious disease in the serum 
of the patient’s blood. Agglutination tests, whose technique is very 
simple, are used particularly frequently. 

Agglutination tests are used in typhoid fever (Widal’s test), bru- 
cellosis (Wright’s test) and many other infectious diseases. A char- 
acteristic feature of agglutination tests is that they become posi- 
tive not during early periods of a disease, but only at its height, 
the tilrc increasing with the progress of the disease. 

Diagnoses of various infectious diseases may also be confirmed 
by a I (.'rune skin tests. For a skin test 0.1 ml of a diagnostic prepa- 
liilion (for example, in brucellosis — brucellin which is a filtrate 
of a ihrec-weok broth culture of brucellae) is injected with a thin 
iiecilU* into the skin. In the presence of the disease a hyperaemic 
area surrounded by an infiltrative ridge forms at the site of brucel- 
lin administration (positive allergic reaction) 24 hours after the 
liiiiiH't test (see Fig. 5). A similar allergic method of diagnosis 
may he used in other diseases, for example, in tularaemia; for this 
piirpoce ').] ml of tularin (a suspension of killed tularaemia bac- 
teria) a<ltniriislcred intracutaneoiisly. 

Iji establishing a diagnosis of an infectious disease it is neces- 
.sary to lake into account lhi> possible area of geographic distribu- 
tion of tlio disease (leislimaniases, pappataci fever and other infec- 
tious diseases Avhich have their natural foci). The geographic dis- 
tribution of pappataci fever and leishmaniasis completely excludes 
the possibility of contracting these diseases in the central and north- 
ern areas of the USSH. It is therefore entirely unnecessary to estab- 
lish a differential diagnosis of this disease in the aforementioned 
atcas (except in cases of new arrivals from the southern areas of 
the country where these diseases occur). At the same time such a 
disease as tick-borno encephalitis may occur not only in the taiga 
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regions of Siberia, but also in the Udmurt ASSR and in certain 
other parts of the country. Haemorrhagic nephrosonepliritis occurs 
not only in the Far East, but also in the Urals, in the Kalinin. 
Yaroslavl, Tula and other regions. That is why it is so important 
to know the nosogeography of infectious diseases. 


ORGANIZATION OF AND REGIMEN IN CONTAGIOUS 
HOSPITALS AND DEPARTMENTS 

Purpose of Contagious Hospitals (Departments) 

To isolate infectious patients for the entire period of their actual 
contagiousness and to treat them, there are special contagious hospi- 
tals or contagious departments of hospitals. All infectious patients 
must be hospitalized without fail, except those who may be treated 

at home (cases of measles, influenza). 

The organization of and regimen in contagious hospitals (depart- 
ments) must ensure complete isolation of patients, who are souicos 
of infection, and must provide proper therapy; at the same time 
it is necessary to take measures to prevent intrahospital infection. 

It is absolutely obligatory to observe the following most impor- 
tant rules in hospitalizing every infectious patient. 

1 . Correct primary diagnosis iii the admission de])artmont in 
the hospital, necessarily establishing all contacts the patient may 
have had with other infectious patients; strict individual hospitali- 
zation in wards (compartments) of all persons affected with mixed 
infections and those who had contact with other very infectious 

patients (for example, measles patients). 

2. Appropriate sanitation of every patient upon admission (o 

the hospital or department. , , . r 

3. Placement of patients in wards according to the character ol 

the disease, and thorough current disinfection. 

4. Prevention of other infections from being brought into the 

department or ward. 

5. Administration of medical treatment. 

6. A.scertainment of the absence of contagion in convalescents 
being discharged from the department (bacteriological analysis to 
reveal infection-carrying). 


General Organization and Lay-out of Contagious 
Hospitals (Departments) 

In addition to an admission department and several departments 
intended for distribution of patients according to their diseases, 
each contagious hospital must have showers, disinfection chainbtus 
and a laundry. If the contagious department occupies only part of 
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the hospital building, it must have its o'"” 

chamber and laundry. If the hospital does not have a central water 
supply system and sewerage it must have a clean well and provi- 
sions for collecting and neutralizing the excrements. ^ 

The auxiliary building, including the food department (store- 
rooms for foodstuffs, kitchen and pantry) must be located on the 
hospital grounds in separate units at requisite distances from the 

therapeutic buildings. x • 

It is advisable to house the contagious departments in separate 

buildings— pavihon system-, patients affected with the same disease, 
for example, dysentery, are placed in one of these departments or 
in several neighbouring wards. In cases where a contagious hospital 
occupies a one-, two- or three-storey building the departoents in- 
tended for hospitalizing similar infectious patients must be located 
on separate floors. Patients with air-borne infections, for example, 
measles, scarlet fever, etc., should be placed in the upper storeys. 

In the Soviet Union typical district or local contagious hospitals 
consist of separate buildings accommodating 10-20 patients each. 
A 20-bed district hospital consists of two sections intended for hos- 
pitalizing patients with various nosological forms of diseases. 

According to standard hospital designs, each section consists of 
onc-bed, two-bed and three-bed wards, two separate compartments, 
showers for patients, showers for the personnel, a pantry, a separate 
room for washing the bedpans, a linen room for clean linen and 
one for soiled linen, a room for the physician on dutj^ and rooms 
for the iiiternu'diato and iuni(»r medical personnel. 

ill a cont.igiiius hospital (department) patients with different 
iliseases mni-t not be allowed to associate with each other; nor must 
Uie meiiilx'rs of the staff attending to different departments be al- 
lowed to associate witli each other. The food is delivered to the 
pavilion from tlie central hospital kitchen and is then heated in 
the pantry of the department. 

I‘'ach waifl must admit patients only with the same disease. When- 
e\'er it is impossible to establish the correct diagnosis in the recep- 
tion room, the patients suspected of typhoid fever, typhus, malaria, 
brucellosis, tularaemia, €dc., are placed in so-called temporary dis- 
tribution wards', after ascertainment of the diagnosis (within 2-3 
days) these patients must he transferred to wards in accordance with 
their diseases. 

Patients with mired infections (for example, typhus and aggra- 
vation of chronic dysentery) must be placed in individual wards; 
the same must be done with patients who had contact with persons 
suffering from ollmr infectious diseases. 

Infectious patients are admitted to hospitals and placed in wards 
or separate compartments on the basis of a system which prevents 
their association with patients suffering from other infectious dis- 
eases and are kept there until discharged. s'* \i, . 
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In accordance with the principles of this system. 
hospitals patients undergo primary sanitary 

tion and disinsection of their persona effects and ^ 

their excretions) and rational medical treatment, and after lina 
disinfecTon and a check-up on bacteria-carrying are discharged 

from the hospital. -i i •- r.-cf 'i<tn«5ttpd 

Each patient referred to a contagious hospital first admitte 

to the reception division. 

Work of the Admission Department 

In cases where a hospital consists of sepaiato .1“''*’*“"® 
mission department occupies a whole building; if the hospital i. 
housed in one building, the reception division must occupy ab..o- 

'“inLumfs pluenlTd'^el^ hy anihulaiicc are admitted to sepa- 

rate comparlmeiits intended only for definite types of diseases (tor 
example for admission of ty,. hold fever patients, ^ P - 

tients, diphtheria patients, etc.). Tlie compartment in vUi.ch th 
new patient is examined must liave its own entrance and ' 

is desirable that tlic entrance to and llie exit lolii ttie ''>"‘P“‘."‘ “ ‘ 
should not be in tlic street, hill in tlie hospital yard. In addition 
CKli compartment must have doiil.le glass doors into the corndm 
of the admission department; all the doors of tlie separate 

menis must he locked and tlie keys kept by the ^ 

The arrangement of the compartment enables tlie plijsician on dul\ 
to examine the patient directly in tlie compartment whence It • 
nalienl is placed in the requisite division of the hospi al wi lion 
coming ill contact will, other patients 

spreading tlie infection or being sulijected to the danger of additlon.il 
cmiUgion. Kocli compartmenl must have robes for tlie personnel, 



Corridor 


XlnformaUon \Hoom for personnel 
Inquiry office 0 room I on duty I 


Showers 

for 

personnel 


Fic. B. Adii.issitm of a contagious hospital (with several section.,) 


4 * 


51 






10 OS 0 1 1 


riir. '-I. Complete Mollzer cotaparliaeut 

- iiLmiU'; f'Ji i.iT-y-iinol; li -entrance for patients: /—passage-way for personnel; ff— pas- 
sage-way (or patients: ///—ward 

-—window for passage of food; wnaltsiand for personnel; 4— porch; 5— ant^ 
);.-piacc for rtirtv linens and dishes: r — ventilation sliaft; s — toilet bowl, 9 — bath* 

tub: /o— wnsbstand for patient 


a r«MH h, a du-^k. rltairs, a closot with an assortment of medicaments 
for first aid, s\'iiri£;»'s with needles, a sterilizer and apparatus for 
tests (sterile tainpous in test-tubes for taking smears of mucus from 
the fauces for diplillieria, a conserving mixture in test-tubes for 
taking excremouls to be tested for dysentery bacteria, etc.) 

The admission department must liavc special tJierapeutic com- 
partments or one- and two-bed wards well isolated from the other 
premises and intended for isolating patients with mixed infections. 

Children suffering from infectious diseases are examined upon 
admission to the hospital in special Meltzer-system “through” com- 
partments (Fig. 0). Each compartment consists of an antechamber 
to which the patient is admitted, the compartment proper with a 
bathroom and toilet, and an inner chamber containing robes and a 
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washstand for the personnel. The attending personnel enter and 
leave the compartment, food is brought to the patient, etc., through 
the inner chamber which communicates with the corridor through 
tightly-closing, partly glazed doors. The Meltzer comparlinent must 
have hot water bottles, enemas, bedpans, rubber rings, ice-bags. 

catheters, linen, medical instruments, etc. 

In addition to admitting new patients, Meltzer compartments 
may also serve for individual hospitalization of patients with air- 
borne or other very contagious diseases. In such cases the patients 
slay in the compartment until they are discliarged from the hospi- 
tal The di«^charged patients leave the compartment through the 
exit (to the hospital yard), and a final disinfection is made in the 

compartment. , . • * • i 

Proper organization of the admission department, strict isola- 
tion of patients in accordance with the diagnosis, appropriate san- 
itary treatment, and the availability of compartments for isolat- 
ing patients with mixed infections ensure effective control of intra- 


hospilal infections. . •. i • 

An extremely important part in preventing intrahospital inttc- 

tions is played by elucidation of the epidemiological anamnesis since 
it facilitates a diagnosis of the given disease and holp.s to find out 
whether or not the patient had contacts with other infectious pa- 
tients, owing to which a mixed infection is possible. 

In collecting the epidemiological anamnesis, e.specially in cases 
of sick children, it is first necessary to determine the infectious 
diseases, including measles, scarlet fever, epidemic parotitis, whoop- 
ing cough and varicella, which the given patient may have survived 
(since these infections confer permanent immunity and rarely recur). 

It is no less important to find out about the contacts the patient 
may have had with other infectious patients over a period of 
weeks preceding the prc-sont disease. This is particularly important 
with respect to measles, varicella, whooping cough, scarlet fever, 
diphtheria and epidemic parotitis. It is necessary to find out about 
all types of contacts with acutely infectious patients m the family, 
ho\j.se, children’s institution, etc. Such a contact over a period o 
22-23 days (longest incubation period of any infectious disease) 
preceding admission to the hospital warrants the assumption that 
the given patient is in the incubation period of the infectious dis- 
ease with which he had contact. Such cases require individual isola- 
tion in special Meltzer compartments or small wards intended for 


one or two patients. . 

A careful examination makes it possible to reveal patients suller- 

ing from mixed infections, for example, measles and diphtheria, 
varicella and whooping cough. Patients with signs of mixed infec- 
tions arc placed in separate compartments (preferably Meltzer com- 
partments) or in small isolation wards. 

Strict observance of the aforesaid rules for isolating patients 
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and the placement of these patients in divisions corresponding to 
their diseases are absolutely obligatory for all contagious hospitals. 
Admission departments must employ well-trained medical person- 
nel. 

Every patient admitted to the admission department of a conta- 
gious hospital is carefully examined by a physician or assistant 
physician who, taking into consideration the epidemiological anamne- 
sis and the patient’s covering documents, diagnoses the disease 
and after sanitary treatment refers the patient to the corresponding 
ward or isolation compartment. In the admission department a case 
history is started for every admitted patient. The case history in- 
cludes the results of the examination, all the items contained in 
tlie covering documents and all information received from the pa- 
tient's escorts. Simultaneously the patient’s personal effects retained 
in the hospital are recorded on a special blank, and the kitchen 
is uotiried concerning the patient’s diet. 

During the patient’s examination in the admission department 
the physician (or assistant physician) on duty prescribes the neces- 
sary sanitary treatment for the patient (bath, shower, or only moist 
sponging. ol)ligatory removal of the hair or only treatment of the 
liairy parts of the head with insecticides) and indicates the method 
of delivering the patient to the ward (on a stretcher, wheel-chair 
or on fool). Some infectious patients are extremely excited, in which 
case they arc put under special supervision of the medical personnel. 
In the case history tlie physician (or assistant physician) on duty 
records (he first ])roscriplions and indicates the tests which must 
necessarily he lUTformed during the very first hours after hospitaliza- 
tion. Smears inuens are taken with a sterile tampon without 
fail from the fauci*'; and nose of all cliildren for a check-up on diph- 
I hriit ic l)a(( eri a -carrying. 

The newly admitted infectious patients are given the following 
sanitary treatment; the hair on the head, symphysis pubis and in 
the arm [)its is retnoved or treated with a 5 per cent DDT soap, or 
'‘‘'illi a li) per cent albichtol (white ichthyol) paste; the removed 
liair is 

If the patient condition permits, the patient is given a shower 
or l)alh. iJehilitated patients are given a sponging with warm water 
to which either toilet water or 0,5 per cent vinegar is added. The 
nails on the lingers and toes are trimmed. After the sanitary treat- 
ment of each patient tlie sponges and wash-clothes are boiled, and 
the bathtubs and shower rooms are washed with hot water. 

After the shower or bath the patient enters the dressing room 
adjacent to the admission department and is given clean underwear. 

The patient’s own undenvear i.s put in an individual tightly 
fastened and numbered bag which is sent to the laundry where it is 
soaked in a 0.5 per cent chloramine solution after which it is boiled 
and washed with soap. Instead of soaking in chloramine the under- 
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wear is sometimes boiled in lye. If the patient’.s underwear contains 
lice it is treated with a 5 per cent DDT soap or a 3 per cent hexa- 
chlorocvclohoxanesoap. The newly admitted patient’s outer garments 
are placed in a tightly fastened bag and are sent to the disinfection 


chamber. , . r i * 

From the admission department the patients are referred to cor- 
responding divisions of the hospital where they are jilaced in wards 
in accordance with their diseases. Patients found to have no acute 
infectious disease (for example, measles, varicella, diphtheria) are 
placed in preliminary distribution wards. After establishment ot 
the diagnosis patients are transferred from distnhution wards to 
common wards in accordance with their diseases. Only patient.s 
with mixed infections or those who are in the incuhalion period 
of a concurrent infectious disease are left in special compartments. 

The admission department usually houses tiie section of medical 
statistics of the hospital and the archive of case histories; it also 
has a room for issuing certificates concerning the condition of the 
patients. The admission department must also have showers for 

the personnel on duty. 


Work of a Contagious Department 

Eacli contagious department sets apart 2-3 (or more) one- or Iwo- 
hed wards for the purpose of isolating the gravest cases and foi 

nosocomial (intrahospital) infections. , . i 

CeiUin rules of hygiene must he observed in setting up wards 
in contagious departments. Tlie size of tlie wards ninsl .allow (,-7 sq i.i 
of space per patient with a distance of at least 1 m helween I.eds 
IJach patient must have 18-22 cu m of space. Ihe lempeiatu re in 
the wards must he close to 18’C with a relative humidity ol not 

more than 50-55 per cent. i ,t .• 

The wards must have adequate natural lighting and elfoclne 

ventilation. The simplest form of ventilation is jumvided hy tran- 
soms in the upper part of the windows. In winter the transoms are 
opened for 10-15 minutes every two hours, the patients being warm- 
ly covered with blankets. In summer it is desirable to keep the tran- 
soms open 24 hours a day. • .1 1 , I 

The requisite sanitary and hygienic conditions in tlie department 
arc maintained hy regular cleaning of the wards and all other prem- 
ises, disinfection and disinsection, regular halhing of the patients, 
clianging of the underwear and linens, and strict oh.servanco of the 
rules of personal hygiene hy both the atlemliiig personnel and the 

patients. , , , 

Every patient, his condition permitting, must take a weekly 

hath or shower; in severe cases the hath or shower is replaced hy 
sponging. 



An important part in the work of a contagious hospital is played 
by the disinfection service; the functions of this service are performed 
by disinfection specialists for the entire hospital and by the per- 
sonnel of each department for the departments. 

The functions of the disinfection service of a hospital consist in: 

(1) sanitary treatment of all patients admitted to any depart- 
ment, including disinsection and disinfection of their personal 
effects; 

(2) disinfection in departments, including current and final dis- 
infection at the patient’s bedside, bathrooms, toilets, and auxil- 
iary premises, as well as extermination of ectoparasites and ro- 
dents; 

(3) detoxication of sewage, cesspools and garbage cans. 

For proper disinfection the hospital must have enough disinfec- 
tion chambers, apparatus for moist and gaseous disinfection and 
for spraying insecticides, and a constant stock of disinfectants 
including chloride of lime, chloramine and insecticides (DDT pow- 
ders and soap and hexachloran [hexachlorocyclohexane]). Immedi- 
ately after the delivery of a patient to the admission department 
the ambulance must be disinfected, which is particularly important 
in cases of very contagious diseases. 

Tlie patient’s underwear soiled with faeces or urine must be chang- 
ed immediately, soaked in a 0.5 per cent chloramine solution, then 
boiled and laundered. Everything used by the patient (including 
bedpans, hot water bottles, rubber rings, towels, handkerchiefs, 
etc.) must be strictly individual. All these things must be disin- 
fected according to the foregoing rules. 

In cliildreii’s contagious departments the patients may be al- 
lowed to play only with rubber or celluloid toys which can be easily 
disinfected. 

Each toilet must have containers with a 10 per cent chloride of 
lime solution for disinfecting the bedpans, and wooden shelves 
Inr Uoepinj the individual bedpans. The toilet bowls and toilet seats 
iimst 111’ washed four times a day with a 0.5 per cent chloride of 
lime fa>)ntion. 'J'lio floors in the wards must be swept twice a day 
with brushes wrapped in moist cloths; the corridors and all aux- 
iliary premises must be cleaned in a similar manner. The corridors 
must be aired periodically. 

The windows of the wards and all auxiliary premises must be 
screened with a wire mesh for the entire warm season of the year 
to prevent flies from penetrating into the premises. Good results 
in the control of flies are produced by dusting the windows with 
2 per cent hexachlorocyclohexane powders or by spraying with a 
2 per cent DDT solution (in the latter case 100 ml of the solution 
is used per 1 sq m of surface). As a rule, it is enough to carry out 
such insecticidal measures twice during the entire summer season 
to have no flies in the hospital. 
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The food for the patients must be prepared in the central kitchen 
which caters to the entire hospital. The food brought to the depart- 
ment from the central kitchen must be heated, apportioned for 
distribution to the patients in the food department which must be 
completely isolated from the wards and other premises. The food 
department must consist of a pantry and a room for washing the 
dishes. The food must be heated on a stove (in large hospitals the 
food must be delivered from the kitchen in thermos bottles) for 
which aluminium, enamelled or stainless steel pots and pans mii'^^t 
be used. The pantry must have a separate entrance. Tlie food must 
be handed to the hospital attendants through a little window wl)ich 
opens from the pantry into the corridor. The soiled dishes must 
be placed for one hour in a 0.5 per cent chloramine solution after 
which they must be boiled. The food remains must be placed in an 
iron box, topped with chloride of lime, covered with a lid and after 
two hours must be thrown into the sewerage or a cesspool. 

After boiling the dishes must be dried on wooden grates (without 
the use of towels). 

Special rooms must be set apart for storing the utensils, clean 
and soiled linens (separately). 

The contagious department must also have rooms for the physician 
(or assistant physician) and other medical personnel on duty, a room 
for the head of the department, cloak-room for the personnel with 
individual lockers for their clothes and separate lockers for the 
robes. 

The physician (or assistant physician) on duty must have at his 
disposal a locker with first-aid medicaments. The duties of the 
physician (or assistant physician) on duty are regulated by general 
hospital instructions. 

Nurses and assistant physicians must attend only to a cerliiin 
wards and their duties must be clearly defined. Each nurse is as- 
signed to a number of wards. The wards miist ho equipped with 
light signals so that, whenever necessary, each patient may sum- 
mon a nurse. Each nurse must have a locker with an assortment 
of medicaments, syringes with needles, sterilizers, thermomettus 
and other objects used in the care and treatment of patients. 

The head nurse of the department must supervise the work of llie 
nurses on duty and has at her disposal a stock of medicaments and 
medical instruments. 

A special room must he set apart for various diagnostic and ther- 
apeutic procedures. Intravenous injections, as well as lumbar and 
pleural punctures must be made by a physician, or assistant physi- 
cian; these procedures must necessarily be recorded in the case Ins- 
tory. For simplicr manipulations (subcutaneous injections, cupping, 
etc.) the departments arc recommended to assign a special nur.se. 

Grave cases, especially patients in a state of excitement, must 
be kept under individual observation by a nurse 24 hours a day. 
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The results of the daily examinations of patients, as well as the 
data of roentgenological, electrocardiographic and other iorms of 
examinations, and medical consultations must be recorded m the 
case histories. The results of laboratory tests must be appended 

to the case histories. 

The case histories must contain detailed information on blood 
transfusions (indicating how the patient endured a blood trans- 
fusion and whether or not the latter was accornpanied by any side 
effects), the doses of therapeutic vaccines and the method by which 
they are administered, the series and period of efficacy of these 
vaccines, as well as the patient’s reaction to their administration. 
The case histories must analogously have records of intravenous 
injections of certain drugs, for example, novarsenol (neo^phe- 
naiiiine). The case histories must also contain the results of diag- 
nostic tests, for example, the skin allergy tests, the therapeutic 
nroicduros administered to the patients, baths, etc. , . . 

rhe prescriptions and diagnostic tests entered by the physician 
(or assi.-tant physician) in the case histories must be transferred 
by the nurse to the special prescription notebook or to the individual 

prescription records kept in the given division. 

Upon discontinuation of the particular prescription a correspond- 
ing note must be made in the case history. The diagnosis must be 
recorded on the title page of the case history, and the substantiation 
of the diagnosis must be recorded under a corresponding date. 

TIjg district epidemiologist must be immediately notified of each 
new cn<e of infectious disease by mail or messenger, as well as by 


Tli*‘ duration of the infectious patient’s stay in the hospital must 
1 m. determined by two factors— the degree of his clinical cure and 
the cessation of the period of contagiousness. 

Infectious patients may be discharged from the hospital (on the 
l.nsis ..f adequate clinical cure) only after the obligatory period 
. f i.-i)lalion. As a rule, the period of isolation of infectious patients 
ileiermined by the number of days elapsing since the moment 
the temper. »lure lias dro]>ped to normal (for example, 12 days for 
persons surviving typhus; at the end of this period a convalescent 
is no longer contagious and no control check-ups on infection-car- 
rying are made). As for convalescents surviving typhoid fever, diph- 
theria, epidemic meningitis and certain other diseases, the time of 
discliarge may not be decided upon merely by the date of disappear- 
ance of the main clinical signs of the disease; to determine the ab- 
sence of contagion (infection-carrying), such cases require bacterio- 
logical control. For this purpose the faeces, urine and bile taken 
with a duodenal probe from patients surviving typhoid fever are inocu- 
lated in a nutrient medium (see Supplement 6 for rules for discharg- 
ing convalescents). 


58 



Before discharge each patient must take a bath or a shower and 
then must put on his own clean underwear and disinfected clothes. 

Upon discharge of an infectious patient from the hospital a bricd 
epicrisis must be entered in his case history. At the same time the 
patient must be given necessary advice concerning his regimen 
for 2-3 weeks. 


Rules Governing the Work of the Personm'l 
of Contagious Departments 


All of the medical personnel must strictly maintain tlie sanitary 
conditions of the department and observe the rules of personal liy- 
giene in order to avoid contracting the infection and serving 
the source of infection for otliers. All workers of the contagious 
department must have individual lockers for tlieir outer garment". 
The nurses, physician’s assistants and liospilal attendants mu"l 
have, in addition to individual gowns, individual work clothes 
and footwear which must also l)e kej)t in individual lockers, 'llu* 
entire personnel must wear white cotton caps or kerclu(*fs which 
cover all of the hair and have well-trimmed nails. .After e.xamina- 
tion of patients or attendance on them, involving therai)enlic or 
diagnostic manipulations, the entire personiK‘1 of contagious hos- 
pital must disinfect the hands with a 0.5 per cent chloramine .‘^olii- 
tion from a cylinder. Periodically the entire personnel must l)c‘ 
exatnined for diphtheria, tyf)hoid fever and dysentery hactoria- 
carrying. The entire personnel must he inoculated against tyjdioid 
fever and paratyphoids A and 13. In ca.ses of appearance of an un- 
clear intestinal disease in some hospital worker the latter must 
without fail he subjected a bacteriological test for dyscuiliuy. 
This test must be porfonnod three times. 

Disinfections must be carried out according to prevailing rub'S. 


Pr<^veiition of No.socoinial (Inlrahospilal) 
lnf(‘c(ions 

Nosocomial disoase.s are infectious diseases which car» b(‘ c-on- 
tractod orilij in the given department or hospital. In deciding wlictli- 
er tlie disea.se is really nosocomial it is necessary to lake into 
account the duration of the incu[)alion period typical of the given 
disease. For example, the incubation period of diphtheria is 2-9 
days. If a child who is in a contagious department with dysentery 
contracts diphtheria on the 13lh day of hospitalization, it is clear 
that he could contract diplilheria only while in the given depart- 
ment (or hospital); this is a case of nosocomial infection. In siuh 
cases it is often possible to reveal the source of infection. Un tin* 
other hand, if a patient admitted to the hospital with dy.sentory 
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manifests symptoms of fauceal diphtheria about 24 hours after 
admission, it is clear that he contracted diphtheria before ad- 
mission to the hospital, and this case cannot be regarded as one of 
intrahospital infections. 

Proper care and observation of infectious patients, careful ob- 
servance of all sanitary and hj’gienic rules, and placement of pa- 
tients in accordance with their diseases help to avoid intrahospital 
infections. No nosocomial diseases must occur in contagious depart- 
ments and hospitals. Each case of intrahospital infection is subject 
to a special discussion at conferences of the medical personnel. 

The most common nosocomial infections are measles, scarlet 
fever, diphtheria, whooping cough, varicella, epidemic parotitis 
and influenza. 

Prevention of intraliospital infections must begin in the admis- 
sion department. While admitting a new patient, the physician 
or physician’s assistant on duty must carefully examine the patient 
in order to discover signs of mixed infection and to collect an epi- 
demiological anamnesis. The patient’s contacts with infectious pa- 
tients during the last 3-4 weeks preceding his admission to the 
hospital (this length of time corresponds to the longest incubation 
period <»f most diseases), the diseases survived by the patient and 
the prophylactic inoculations he was given must be ascertained. 
If signs of mixed infection are discovered in a patient, or if pa- 
tients suspected of mixed infections, as well as patients who had con- 
tact with another infection, are admitted, they must be placed in 
.small individual wards (or compartments). Moltzcr compartments 
(.see Fig. 0) are very convenient because they ensure the strictest 
is<ilatinn of patients. 

!‘atienls placed in isolation wards located within the depart- 
iiu'iil nuisl 1)0 provided with individual dishes and all other things 
iisid in their care; the attending personnel m»ist have individual 
gowns, 

Fpon appearance of nosocomial diseases in a contagious hospital 
■ •r ilcpartineni the patients who have contracted a second infection 
must bo iinmeilialely transferred to an isolator or a Meltzer compart- 
ment. and the department must be thoroughly disinfected. 

Passive immunization against possible intrahospital infection 
is helpful ii» preventing nosocomial infections. For example, 
if even one child coiitrarls measles in the department for children 
affected with dysentery, he must he immediately placed in an in- 
dividual compartment, while all the other children in the same 
department must be administered human measles immune serum 
or gamma-globulin. If those inoculations are made, the children 
will either contract no measles at all or will contract a mild form 
of j^s^iseasG. 

ef patients or their care by their relatives or friends in 
contagious departments are not allowed, except in very severe cases. 
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CARE AND DIET OF INFECTIOLS PATIENTS 

Proper care of ao infectious patient not only improves his phys- 
ical and moral condition, but also helps in the quickest po'^siblo 
recovery and in the best restoratioti of his strength and working 
capacity. Proper care and diet are particularly important in severe 
infectious diseases. 

The work in a contagious department must be organized so 
that each patient is daily ensured a therapeutic and protective 
regimen. 

The nervous system participates most actively and complotcdy 
in the development of the restorative reactions when the entire 
atmosphere of the medical institution, the care of the patient and 
his diet are directed toward achieving this aim. 

The attention and sympathetic concern of the entire personnel 
of the contagious department— physicians, physician’s assistants, 
nurses and hospital attendants— strengthen the patient’s confidtuice 
in rapid recovery, promote a cheerful mood, and improve his sleep 
and appetite. Proper care and treatment make it possibh; to save 
the life and restore the health of patients even in the gravest and 
seemingly hopeless cases. 

The hospital personnel must remind the patients that a proper 
and caloricalhj adequate diet constitutes one of the important means 
of accelerating tlie process of recovery. The personnel must palienl- 
ly feed grave patients. 

Considerable attention must also be devoted to feeding conva- 
lescents. 

Patients and convalescents must ho fed at least four times a day 
at very definite hours. 

In prescribing a diet it is necessary carefully to consider the 
content of the most important vitamins in the foodstulfs in view 
of the fact that the infectious patients need more vitamins. To 
enrich the diet with vitamins, such patients must be prescrilx'd 
natural fruit and berry juices; in the absence of serious alTections 
in the gastrointestinal tract the patient may bo allowed fresh fruit, 
vegetables and berries. 

In choosing dishes for patients it is necessary to consider the pe- 
culiarities of the pathogenesis and the course of the disease; for 
example, typhoid fever patients with intestinal ulcers require a 
protective diet. The patients’ tastes must also, as far as possible, 
bo taken into account. 

Infectious patients often require plenty to drink which helps 
in the elimination of toxic and waste products from tlie organism. 
Usually, they willingly drink cranberry or black currant juices, 
fruit juices and tea with lemon. In cases of con.siderable dehydration 
of the organism (food toxinfections, cholera) intravenous ([)ref(!r- 
ably by the drip method) or suhcularicous injections of 0.85 i)cr 
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Fig. 10. Feeding tbrough u tube in cases of diphtheritic paralysis 


cent physiologic solution and 5 per cent glucose solution are ad- 
ministered. 

In cases of deglutition disorders (dysphagia) the patients are 
fed tlirougli feeding tubes (Fig. 10) or are given nutritive enemas. 

Considerable intoxication, extreme dehydration of the organ- 
ism and difficulties in swallowing (for example, in severe cases 
of typhus with dysphagia, in botulism, poliomyelitis, encephaliti- 
dos, smallpox accompanied by an eruption of pustules on the mu- 
cous membranes of the epiglottis) necessitate the use of nutritive 
pufttuis. The patient must first bo given a cleansing enema and 
Iben a nutritive mixture heated to 3(3-37°C and consisting of milk, 
sugar, ogg-yolk, and vitamin C must bo administered from a glass 
fiinnol through a rubber catheter introduced into the rectum. A 
single feeding consists of 200-250 ml of the nutritive mixture; such 
palifiits must be fed 3-4 times a day. Sometimes, as in cases of dis- 
'udi'is 4)f deglutition, the nutritive mixture must be administered 
ilinnigh a ducnlonal tube. 

(;hildreii afl'eclod with diphtheritic paralyses involving dyspha- 
gia must be fed artificial niitritive mixtures administered by means 
of a thin tube through the nose. With the aid of a glass funnel and 
a tube a child must first he given a slightly heated nutritive mix- 
ture consisting of 50 g (*f sugar, 50 g of butter, one egg, 200 mg of 
vitamin C and 150 g of milk. Owing to the danger of asphyxia 
in such cases the nutritive mixture should be given in the presence 
of two nurses ready to administer the patient first aid. 

For best results of the treatment the patients must bo carefully 
watched by the entire medical personnel of the department. The 
main indices of the patient’s condition (pulse, respiration, stool, 
micturition, e^.) must be recorded by the attending physician 
OT/tho physician (or physician’s assistant) on duty. 
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Each patient’s temperature must be taken twice a day (at / a.m. 
and at 6 n m.). The thermometers used in contagious depaitments 
must be kept in a jar containing a disinfectant In some cases, for 
example, in malaria, the temperature must be taken ever> 

hours to register the attacks of fever. ■ ^ 

Only if the patients are watched continuously, especially h 

cases of severe intoxication, delirium, etc., it is possible to obser\ 
sudden changes in their condition (for example, development of 
collapse in a typhoid fever patient), and to prevent the aggressive 
actions or attempts to escape from the hospital by patients \ i 
Tcl^ded consciousness. Grave cases must be watched part.cularl 
carefully (nurses and hospital attendants must be continuousl> on 

‘^''in^cases of extreme excitement patients must be administered 
chloral hydrate in an enema and must be placed under a spici.i 

‘rL'ernhS .hat at the and of .ho fchrilo po.iod 
of some infectious diseases, for example, typlioid fe\ei. (>i aftii 
the febrile period patients sometimes develop symptoms <)f infet- 
ious s^hosis and require special observation. Various patlu, ogn 
s miptomf on the part\,f the nervous system in certain infection^ 

diseLs necessitate appropriate care and i’.lwlxica- 

Manv infectious diseases are accompanied b> g( m lal uitoNu a 
lion oMhe organism characterized hy intense headaches, insomnia. 

of the longue, choking, spasms of the muscles of diglulition. iU.) 
and disturbances in consciousness in the form of sopor, stnpoi and 

^^Toiiic patients (for example, in cases of diphtheria) may have 
lute para^lvsis of the soft palate and of accommodation. In some 
infections diseases, for example, in lypln.id fever and pai 1 1 . niai I \ 
olton iTbruceHo;^ affections of periphery nerves (neuntnles. 

nlPYil \i\o^ ischioradicui ili(los) arc onhor\ oil . i • i # 

In cases of intractable beadacbc.« an icebag must be applied to 
the forehead (for 20-ininulo periods with 2r)-30-niinule intervals 
in hoiweenl In case« of insomnia iiaticnls must lie given by pnol n s^ 
In in^lm an important part is played by the state of 

the skin since a general decrease in imimin.ly is condncive lo 
various purulent cLplicalions (abscesses furuncles and ; 

It is necUarv to keep every infectious patient s skin clean, to bathe 
sich patienls^^ at least once a week; in severe casi-s patient^ 

muslV* given rub-downs with a towel soaked n. warm \\ ate. . In 
underwea? and be.l linen must be changed regularly and, if soiled 
bv the patient’s discharges, must be replaced immedialol > . 

Nn caJes of prolonged infectious diseases accompanied by consid- 
erable emaciation, thi^ patient may develop bed .sores winch ma> 
serve as portals of entry for secondary infection often resnUu.g m 
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streptococcal or staphylococcal sepsis. This danger threatens partic- 
ularly typhus and typhoid fever patients. The medical peisonnel 
must not overlook the possibility of trophic skin lesions connected 
with neurotrophic disturbances in skin nutrition, for example, in 
severe cases of typhus. In such cases trophic ulcers developing as 
a result of nutritional disturbances in soft tissues may appear not 
only at sites of greatest pressure on the skin (sacrum, buttocks, 
angles of scapulae), but also outside these areas, for example, on 
the anterior surface of the thighs. 

To prevent development of bed sores, it is necessary to apply 
vegetable oil to the skin at the sites of greatest pressure, turn grave 
patients over in bod more frequently, and, if necessary, place rub- 
ber rings under them. 

In watching the activity of the respiratory organs it is necessary 
to devote special attention to the respiratory rate, the general char- 
acter of respiration and its pathology (Gheyne-Stokes respiration, 
Biot’s respiration, stenotic respiration, etc.), coughing and discharge 
of sputum, its amount and appearance (colour, consistency, etc.). 
The foregoing pathologic symptoms on the part of the respiratory 
organs are characteristic of some infectious cases in severe forms 
of intoxication, coma, various neuroinfections (rabies, spring-sum- 
mer encophalitides) and pneumoniae. 

Stenotic respiration is observed in diphtheritic croup; stertorous 
respiration occurs in pulmonary oedema. 

The patients’ sputum must bo collected in separate utensils with 
tigfilly closing lids and disinfected with a 3 per cent lysol solution. 
For laboratory analyses the sputum must be collected in glass jars, 
'.vashi (1 in boiling water and covered with lids. 

l.ong oonfirieinent of infectious patients to bed, especially in 
cases of prolonged pathology, is conducive to development of hypo- 
static pneumonia. To avoid this, such patients should be more fre- 
qiieiilly turned over in bed. 

The pathologic process of various infectious diseases often in- 
\ oive- the cardiovascular system. It is therefore necessary to watch 
I lie pal nut's j>ulse (rate, tension, hlling, rhythm, dicrotism), to 
(:lic< k (111 ilie patient’s blood pressure more frequently, examine 
the [leicussioti hiirders of the heart and note the auscultative data 
(sounds, their sfditting and the character of murmurs). 

In the treatment of infectious patients, especially in acute intes- 
tinal diseases, it is important to watch the activity of the gastroin- 
testinal tract; no small part is played by proper care and regular 
feeding of the patients, as well as prevention of possible digestive 
complications. 

It is first of all necessary to watch the oral cavity. Every pa- 
tient must rinse liis mouth with warm water after each meal and brush 
his teeth regularly. A nurse or physician’s assistant must carefully 
swab 2-3 times a day the mouth of each patient with a cotton tam- 
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pou soaked in a 2 per cent boric acid solution; this must he done 
cautiously to avoid injuring the mucous membrane. The patient’s 
tongue must be cleaned by a similar method. If the patient's tongue 
is dry, it should be moistened with a half-and-half mixture of glyc- 
erin and water. The cracks in the tongue must be painted with a 
2 per cent silver nitrate solution. Regular cleaning of the oral cav- 
ity helps to prevent purulent parotitides which may develop, fur 
example, in typhoid fever and typhus as a result of ascending in- 
fection penetrating into the tissue of the parotid gland through the 
parotid duct. 

Some infectious diseases, for example, typhoid fever, are accom- 
panied by constipation and meteorism. 

In cases of constipation the patient must be given cleansing 
enemas consisting of 3-4 glassfuls (for adults) of cool water (.33-34 C)” 
The enema must bo administered from a rubber bag or from Es- 
march's can. 

In cases of particularly persistent constipation the patient must 

be given a hypertonic enema (250 ml of a 10 per cent common .salt 
solution). 

In cases of strongly pronounced meteorism a colonic tube must 
he used. 


Infectious patients must he given individual hodpatis. 

In cases of vomiting patients must he turned on a side, head 
lowered, so that the vomitus may not gain entrance into the lU'spir- 
atory tract and cause aspiration pneumonia. \h)miliMg is often 
arrested by swallowing small pieces of ice or intake of a pej)pertninl 
mixture (8-10 drops per half a glassful of cool water). 

In view of possible collapse in cases of typhoid fever and jiara- 
typhoids A and B such patients must defaocato into bedpans; (he\’ 
must not bo allowed to rise and defaecate, nor to sit up in hed he- 
fore llio 5-8th day of normal temperature. 

The urine must be analysed every day in all case.s of inbntious 

diseases. Sometimes it is necessary to measure tlio daily output 

of urine and the amount of liquid consumed (to determine the waH-r 
balance). 

The course of various infectious diseases, especially of ty|)huid 
fever, may become complicated by inflammation of the renal pclves 
and the urinary bladder, most commonly involving development 
of catarrhal processes (pyelitidos and pyolocystitidos). In such eases 
patients must bo prescribed appropriate treatment (penicillin, syn- 
thoinycin, bioinycin), a dairy and vegetable diet and plenty of 
alkaline mineral water. If necessary, especially if sepsis is .suspect- 
ed, urological and gynaecological cxarninalions inii.st bo made. 

Certain therapeutic and diagnostic manipulations must be per- 
formed only by a physician or a physician’s a.ssislant. Those manip- 
ulations include, in particular, intravenous injections of various 
medicinal substances, lumbar and pleural punctures, blood Iruns- 
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fusions, abdominal punctures in cases of ascites, catbeterization 
of the urinary bladder, and diagnostic skin tests (Burnet s test, 
tularin test, etc.). Some therapeutic and diagnostic manipulations 
must be performed directly at the patient’s bedside, others, requir- 
ing appropriate surroundings — in special rooms. Such manipula- 
tions, particularly the technique of blood transfusion, should be 
taught to one or two nurses to whom, if necessary, their performance 
may bo assigned. 

Subcutaneous and intramuscular injections, catheterization, cup- 
ping, administration of enemas and application of compresses must 
be performed by physician’s assistants and nurses working in the 
departments. 

All diagnostic and therapeutic manipulations must be performed 
under conditions of strict asepsis and antisepsis; this is particularly 
necessary in cases of infectious patients whose lowered resistance 
makes them susceptible to secondary, mainly purulent infection. 

It should always be remembered that the problem of recovery 
from infectious diseases is solved not only by proper treatment, 
but also by considerate and skillful care of the patients; this also 
applies to prevention of intrahospital infections. 


PRINCIPAL METHODS OF TREATING INFECTIOUS 
PATIENTS 


T!io modern clinic has a number of medicinal substances, vaccines, 
serums and bacteriophages which make possible effective treat- 
mi'rit of infectious patients. In recent years medicine has acquired 
a number of new preparations — antibiotics — which are successfully 
us.-d in therapeutic practice. 

I ntil ilie beginning of the 19th century the use of ipecac for 
tin- treatment of amoebiasis, and of a decoction of the cinchona 
luuk fur the treatment of malaria rested on purely empirical 


(hiininc (alkal<»id) which is the active principle of the cinchona 
bark was syiitliesizi'd in 1821; this laid down the foundation for 
substantiated chctnotfurapij of infectious diseases. 

In the beginning of the current century therapeutic practice start- 
ed utilizing arscnicals (salvarsan, neosalvarsan) which proved very 
effective in the Ircalment of relapsing fever, syphilis and anthrax. 
Streptocido and sulphidine (sulphapyridine) were synthesized in 
the 1930’s; other sulphnnilamide preparations were developed some- 
what later. The era of antibiotics began in 1941 when penicillin 
was used for the first time in the treatment of infections caused by 
cocci. During the years that followed many new antibiotics were pro- 
duced — streptomycin, syntliomycin (chloramphenicol), levmnycetin, 
tetracycline, biomycin (cblorlolracycline), etc. The antibiotics in- 
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elude quite a number of synthetic medicinal substances, particu- 
larly synthomycin and levomycetin. 

The progress of chemotherapeutic research increasingly extends 
the possibilities of active interference in the development of the 
infectious process and of achieving a rapid cure in many, often 
very grave cases. Treatment with antibiotics almost completely 
prevents death from typhoid fever, tyj)hiis and other infectious 
diseases. Large doses of streptomycin have made it possible to treat 
such severe diseases as tuberculous meningitis and pulmonary 
plague. Penicillin is effectively used in the treatment of patients 
affected with epidemic meningitis, relapsing fever and leplospirti- 
ses. Synthomycin and levomycetin are effective agents in the treat- 
ment of typhoid fever and typhus. Typhus and dysentery ha\e boon 
successfully treated with biomycin. Tetracycline and terramycin 
are used in various infectious diseases; those preparations, closely 
allied to biomycin, loss frequently produce side effects. Children 
affected with colienteritidcs arc extensively administered colimy- 
cin and mycerin. Erythromycin whose spectrum of action coincides 
with that of penicillin is a very potent antibiotic. 


A medicinal substance administered to a patient must exert vigor<iu.s ncliofi 
on the causative agent of an infectious disease in llic organism; this is the fir-t 
and mo.st important principle of rational cliomolljerapy. The brilliant .«uccevsos 
of antibiotic therapy are due primarily to the specific innueiico of the aiitihi"! ics 
on the causative agents of infectious diseases. Of course, tliis specificity does 
not exclude the possible influence of one preparation on a number of i)alhogenic 
microbes or protozoans, which is the case with many antibiotics of a “broad 
spectrum of action” (slroploniycin, biomycin and a number of other prepara- 
tions). 

Several examples may be cited to confirm that various j>reparalions possess 
an exclusively high specificity of action which determines their ability to ifi- 
fluence only certain stages in the development of the eaiisativo at-OMil of an in- 
fectious disease. For example, the action of aericliino ((piinacrine), plasmocidtj 
{jjamaqaine naphthoate), bigumal (paludrine) and c|uinocide (antiinalarial anii- 
noquinoline derivative) depends on tln‘ biological cycle of the causative agent 
of malaria. 

The specific meebanisins of the influence exeitcd by diug.s on the causative 
agents of infectious diseases must be regarded as based f)ii I lie special fealurcs 
of microbial melabolisiii. by acting on the microbial cell drugs and nntil)iot- 
ics suppress and block their enzynialic systems with tlie result that they pro- 
duce a bacteriostatic effect, i.e., arrest tlie rnulliplication of microbes. 

The action of drugs, suiphonaniides in the first place, is in largo measure 
determined by the similarity of their chemical .structure with tlio substances 
that play the leading role in the metabolic processes of the bacteria which are 
sensitive to the particular drug. For example, stjofilocide and par.'iaminohcn- 
zoic acid, in additif»n to cunsiderahle similarity of their chemical structure, 
are coiiipelilors in the metabolic jiroce.ssos of the dysentery bacillus, the strep- 
tococcus and Ihe meningococcus. In acting on the bacteria wliicb ore sensitive 
to it streptocido imilate.s paraaininobenzi>ic acid, which is necessary for the 
normal life of these microbes, with the ro.sult that their enzymatic system is 
blocked and becomes incapable of performing normal metabolic functions. 

In a tiumbcr of cases the sftecific action of drugs and antibiotics is limited 
to their predominant influence only on individual aspects of the life of micro- 
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bial cells. For example, peaicLlliri exerts ao inQueace on the bacteria which are 
sensitive to it mainly at the stage of their division, whereas levomycetin and 
biomycin usually suppress this stage of development of microorganisms. 

Drugs act in the organism of an infectious patient not only through their 
direct influence on the nietabolisin of the causative agent of the disease but also 
because the organism itself helps the drugs to influence the microbes. The thing 
is that in the patient’s organism drugs and antibiotics are subjected to certain 
chemical and piiysico-colloid action of various biological substrates (blood, 
lymph, tissue fluid, transudates and exudates, cerebrospinal fluid and cell 
protoplasm in various organs and tissues). The products of transformation of 
the drugs, in addition to their direct action in their main chemical form on 
the microbial coll, block the enzymatic system of the microbes. It is well known, 
for example, that the change of pontavalent arsenic to trivalent arsenic in the 
human organism is alone able to produce the chemotherapeutic effect of nov- 
ar.soiiol in recurrent sj)irochaelosis. The metabolism of the microbe also changes 
ill the patient’s organism. 

Such are Ihe main features of the etiotropic influence exerted by drugs on 
the pathogenic microbes in the organism of an infectious patient. It should bo 
emphasized that under tliese conJitions a cliomotherapeutic effect may bo pro- 
duced even witli cotn[>ar<jtively siii.ill concentrations of the medicinal substances 
Cuntaiued in Ihe hlooJ or other biological fluids of the organism, but the opti- 
mum effer.L is achieved only wilh sufflciontly high therapeutic concentrations 
(if llii'se drugs in the hlorjd. It is therefore necessary that antibiotics aud drugs 
should he adiniiiistereil in sufficiently largo single doses and at such iutervals 
wliicti (‘ii-urc till! necessiry constancy of therapeutic conceutrations of the given 
pi'0|iaral ion in I he hlo.) ( . 

IL billows that one of the main priu iples of rational administration of an- 
tibiotics and drugs in infectious diseases is, in addition to the factor of their 
specific artion on the causative agent of the disease, the principle of choosing 
iulei/iiatc doses and observing the necessary internals between the intakes of the 
rncilicinal suli.slance. The intervals helweon the individual intakes of drugs 
1 on the .sjMH'd with which thi*y are absorbed in the intestines and with 
wiiieli tln-y ate eliniiiiiieJ from the organism. F«or example, owing to the slow 
all- .[•pli'iii 111 flic inte-^iiiies .an.! similarly slow elimination from the organism, 
ii i- eiioimii a.ltnini'tei- biomycin only four times a day, whereas levomyce- 
lii). ’.viiicli 1- eUiiiin itc.l flora the org.misin coiuparat ivoly rapidly, should bo 
pi 1 1 hc(! to lie t.ikeii it shorter intervals (six times per day). 

Ill .idJitioii i.i (he foregoing faclor-!, an important role is played by the du- 
> ;■ ..f the 1 ticrapeiii ic course and its rontinuity. In Cases where infectious 

imi'-ni- are giviMj a very short or iulonuiltont (two-stage) course of Iroatniont 
■' : i-.'i.i pcul ic elfucl often proves entirely inadeiiuate. \. Filippovich’s 

• 1 I \ ,ii ions of two .III ilo^r.,!!.; gfoup.s of typliold fever patients of which one 

wa-- given .1 prolonged and continuous course of synthomycin treatment 
.i!id the oiluM' a two -t.ige collide of treatment may serve ns a good illustration 
of (lie su[ii;riority of .i <-oii> iiiu >us c-oiirsi! of treatment of typhoid fever patients 
with synt lioinycin (or levomycet in). Tiie aforesaid author ostablishod that a drop 
in lemperalurc and (tie elimination of other pathological symptoms by a two- 
stagu method of Ireahiii'nl are considerably rctardeii and that relapses of the 
disease occur twice as often a-; itiey do in a continuous course of treatment up 
to tlie 10 th day of normal tiMniieralurt!. Inlerruplions in the treatment undoubl- 
( 3 dly del.iy the re.storalion of norm il anatomical slructures impaired by the in- 
fectious disoa.so (as was sh')wn with regard to specific granulomas in typhu-s). 

Of course, the aforesaid does not in any way doprecialo the importance of 
repeated llieraptMil Ic courses (cyclic treatment) in infectious diseases which 
tend to a prolrucliHl and ovtm chronic course (brucellosis, dysentery, malaria, 
amoobia.sis); at any rate, administration of antibiotics and drugs must not be 
suspended immediately afier weakening of the main symptoms of the disease 
or after normalizatiou of the temperature. 
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An important principle of rational chcmollierapy, well as treatment with 
antibiotics, is the earliest possible institution of specific treatment. This em- 
phasizes the enormous importance of early diapnf»sis. Attempts should be made 
to begin treatment before stable and sometimes scarcely reversible anatomical 
changes have developed jrr the patient's organs and lissuo-^. Observations have 
shown that in the treatment of tyjilioid fever, typhus and dysentery jialients 
with antibiotics the pathomorphological pictures of these ^li^ea.'^es retain their 
clinical importance, although they are subject to partial changes. 

An exceptionally important role in Die ofl'eci ivencss of tiealing infeclioii-; 
patients with antibiotics and drugs is played by Die stale i)f (he oiirani'rn's 
immunological rcoctiiity. A number of ohsei vat inns condiirU-d in oiir clinic in 
recent years li,'ne shown that a !ong-em,ugli contimions course of treatment 
with antibiotics (synDiomyeiri. lcv<tiiycetiii, hinmycin, teliacycline) u-ing 
medium Ihetapeulic do.'-os causes no e.ssential changes in Die usual dynamics 
of forming immune reactions of the organism in lyphoiil f«‘\er and dysenleiv. 
A certain inhibition of inuminojogioal reaction- rh-jending on a decrease in the 
mass c>f tlio antigenic stimulus and on (he toxic r-flects of the preparation ni.iv 
occur (Jtily in cases of very early admirrislrat ion of ant ihiot ics. 

Entering (he human organism sulpha drugs and antibiotics o.vert certain 
pharmacodynamic influences on it. It has licen shown Diat in the hiinian organ- 
ism many sulplia drugs, for example noi-ulphazid (-iilplia(liiazole). and anti- 
biotics (bioniycin) are fixed by Die plasma iirolein-: Dii- citcum-lance not in- 
frequoiilly reduces the therapeutic effect of the juejiaral ion ami urifavoiiiahly 
affects its diffusion directly into Die focirs of infection (itrlo Die .specific granu- 
loma, parenchymatous organs, pleural oxiidate, etc.). Owing to Dii.s, nnlihiol- 
ics arc ndniinistcred, when indicated, tlirreth/ into the focus of nf)cction or near 
it; for example, in epidemic rneningocr ccal im-ningitis, in addiliiui to inlra- 
niu.^cular adinini.stration of penicillin, small do.-es of crystalline sodiiini jioni- 
cilliii arc admini.stered emloluiriharly, while in luhetculoiis meningitis n cal- 
cium chloride? complex r»f stieptoinycin is adminislereil emlolunihaily aiui suh- 
occ.ipilally. However, considering (he [lossibility of very rajiid disintegration 
of 111 ic robes and the injurious effect of I he ant ihiot ic on l lie tissues. Diis met hod 
inu.st be used with great caution. 

The bacteriostatic idfect jtroduoed by aniihiolics in the infectious patient’- 
organism allows various factors of irninunily to (li'velnp. wliirh in the end 
overcome Die infect ious process in the organism. At the .same I ime, in a number 
of cases (for example, in Die treatment of typlmid fevei' palienl-). (he antibiot- 
ics (syntliornyciri, levomycetin) do not diminish the* freinn-nce of resultant hac- 
teria-canying'. 


In the process of antihioDc treatment a niirnher of cases show development 
of resi.'-lanee of the causative agents to the antihiolie. In disease.s caused by Die 
coccal flora (purulent meningiDiles. |ineumoni;ie. etc.) Die development o( Die 
causative agents' resistance to the antibiotics con-ideiably reduces Die Diera- 
peutic cfjcct of tliese propanilions. 'J lie re.sistanre of the causative agents may 
play a certain nde in Die Ireatinenl of patients affected willi dysenleiy, wlioop- 
iiig cough and emtain other disease.s; Imwever, these diseases are few and in 


many infecDoirs disea.ses the study of the le.-islaiice of miri'obes to niediciii.il 
jiiejiar.-itiun is of no practical importance. 

it should he lemernhered that in a rturnher of cases, a.-, for I'xample, in dys- 
entery, no direct parallelism helween Die f.vlenl of Die microbc.s' resistance 
to medicinal substance.s and (he therapeutic effect of Die antibiotic being ad- 
ministered is observed. All strains of typhoid fever hacleiia isolated from Die 
patient.s today are sensitive to antibiotics. 'I'lie exi-ling riiethods of determin- 
ing Die degree of resistance of inicrohes to aniihiolics far front Cfimpletely re- 
flect tlieir actual sen.silivily in the organism. The most efficient of the suggested 
methods arc the inethod of serial dilutions and Die Direo-disk method. 'I'lie 


clinical and oDier indicc.s of the effectiveness of the lioatment inirsl be carefully 


considered in all case.s. 


09 



A particularly potent thorapoutic effect is ensured by combined administra- 
tion of antibiotics. This constitutes one of the important principles of rational 
therapy of infectious patients. However, in choosing antibiotics for their com- 
bined administration it is necessary to take into consideration their competitive 
or synergistic relations arising in the organism. For example, penicillin and 
streptomycin are constant synergists and may be effectively used in severe 
cases of acute infectious diseases (in pneumoniae, various purulent complica- 
tions and mixed infections). 

It must also be taken into consideration that in combined treatment with 
two different antibiotics the resistance of the causative agents to each of the 
antibiotics being used may develop much loss frequently and more slowly than 
when only one of these antibiotics is administered. Nor must we ignore the 
fact, however, that combined treatment with antibiotics increases the frequence 
of undesirable side effects which complicate medicinal therapy; these questions 
arc treated in greater detail below, as is also the question of the expedience of 
successively changing from the administration of one antibiotic to that of an- 
other ill the course of treatinotU. This scheme of treatment may bo used, for exam- 
ple, according to the instructions concerning early discharge of dysentery pa- 
lients and their subsequent treatment at homo. 

Wliile antibiotics and various drugs are potent agents in the treatment of 
infectious patients, they must not bo regarded, however, as solf-dopondont 
methods of treatment and should not bo used outside the complex of all ther- 
apeutic measures carried out at the patient’s bedside. The truth of this pro- 
position is substantiated by many facts of clinical practice showing that only 
overall therapy using modern methods of treatment may ensure its high effectiv- 
eness. 


Cunsidcrahle importance has of late been attached to the role 
of vitamins aiiJ iiormoncs (cortisone, prednisone, prednisolone) in 
overall therapy of infections patients. The questions of vitamins 
and horiiioiH'S arc now decided in the following manner. Saturation 
(if the patient’s (irganisni with large doses of ascorbic acid (vita- 
min (.!) is nei'essary in all infectious diseases; other vitamins must 
l:e presi rihed sti'iclly according to indications. It is also very im- 
portant to ailminister the complex 13 vitamins. 

(Cortisone, prednisone and prednisolone are indicated only in 
cases of increased sensitivity of the organism and extreme toxico- 
>i>: in bai leria(Mnial infectious diseases accompanied by formation 
li^sni’ tori ( hrncol I osis) these hormones may cause the infective 
hr'Mk nul of tlie foci and produce extreme septicaemia 
by snppi'i‘s>ing !h-‘ i n ilanimatory reaction in the foci. It is necessary 
to control the potas-iinm Icvnd in the blood and to determine the 
17-kelosteroids. 


Special etupha'^is mii'l In* laid on the fact that, owing to the cyclic 
course of a numher of infectious diseases, the effect ivojiess and the 
very cliaracler of the tlierapeutic. measures may essentially change 
depending on the period of the disease. In this respect it will do 
well to take into consideration the practice of treating brucellosis 
patients; whereas duihng the acute period of the disease, which is 
characterized by goneralizatiou of tlie infection, treatment mainly 
with antibiotics (biomycin, levoinycetin) is indicated; in subchron- 
ic and chronic forms of hniccllosis the main part of the treatment 
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consists of vaccine therapy combined with blood transfusion, phys- 
iotherapeutic and balneological procedures, and vitamin therapy. 

The main effect produced by antibiotics is bacteriostatic^ whereas 
the infectious process is finally terminated owing to the develop- 
ment of natural defence factors of the organism— agglutinins, ly- 
sins, precipitins, phagocytic activity of the leucocytes and other 

factors of immunity. . i- - i 

The use of antibiotics and drugs essentially changes tlie clinical 

picture of an infectious disease. 

It has been shown that, when usual f/ierapcn/ic are admin- 

istered in a continuous but strictly limited course of trealinciit. 
antibiotics exert no inhibitory influence on the development of 
the immune reactions of the organism. It goes without saying that 
in the treatment with antibiotics the factors of immunity play 
a serious role in the success of the therapy. It is extraordinarily 
important to administer antibiotics in adequate snigle and daily 
doses not only during the febrile period, but also for several ( ays 
after the drop in temperature (for example, in typhoid fever s> nlho- 
mycin is administered until the lOlh day of normal temperature). 
Moreover, antibiotics must be administered several times a day 
to ensure their therapeutic concentration in the patients blood, 
in some cases, to achieve the foregoing aims, the patient inii^t be 

civen antibiotics oven at niglit. . .1 

^ Many antibiotics arc administered only per os (synthomycin, 
biomycin. Icvomycetin), olhers-bolh per os and parentera ly (strep- 
tomycin and tetracycline may also be administered intiamuscu 

penicillin salts (sodium, potassium, calcium) may be 
administered intramuscularly (I‘ig. 11), but only the sodium salt 
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of purified crystalline penicillin is fit for endolumbar administra- 
tion. 

Some antibiotics are used only externally; for example, a 0.04 
per cent warm gramicidin solution is used (in enemas) for the treat- 
ment of ulcers in the rectum and sigmoid colon of dysentery patients. 
The activity of an antibiotic and its therapeutic dose are measured 
either by the number of units of action (streptomycin, penicillin) 
or by weight (synthomycin, levomycetin, biomycin). There are 
certain correlations between the number of units and the weight 
of biomycin and streptomycin; 1 g of each of these antibiotics con- 
tains 1,000,000 u. 

The readily soluble and hardly soluble sulpha drugs (norsulpha- 
zol [sulphatliiazolel, disulphormin ll,4,V-N-trimethylene-bis- 
(sulphaiiilyl-sulphanilamide)), phthalazole [phthalylsulphathiazole], 
sulgine (sulphanilylguanidine), sodium ethasole [2-(para-aminoben- 
zolsulpharaido)-2-ethyl-3,4-thiodiazolc]) which are used in the treat- 
ment of dysentery and erisypelas have not lost their validity. Nov- 
arsenol is used in the treatment of anthrax and relapsing fever. 
Antimony preparations (mainly solusurmine (sodium salt of com- 
plex pontavalent antimony compound with gluconic acid]) are used 
in tlio treatment of visceral leishmaniasis, and emetine, aminarsono 
(carbasorie) and yatren — in the treatment of amoebiasis. 

The superiority of chemotherapeutic preparations, as effective 
agents in tlie treatment of infectious diseases, is perfectly obvious. 
It must not be forgotten, however, that individual patients who 
have inrreased sensitivity to these preparations may sometimes 
i’.\|ji!)il vrry strongly pronounced toxicoallergic manifestations known 
as drug ]>atli()logy or drug diseases. The signs of drug pathology 
may bo nausea, vomiting, development of stomatitis and thrush, 
diarrIio(*a (tlie stool may sometimes contain mucus), urticarial erup- 
tion on the skin, hypotension, elevated temperature, etc. Overdos- 
ing of the preparations, as also their unnecessarily prolonged and 
irr-'gular administration, may load to grave results. 

In ( .is(‘s of particularly intense toxic and allergic reactions treat- 
nienl with a particular antibiotic (synthomycin, biomycin) has to 
be suspended; ho\ve\er, in many patients the already developed 
toxic and allergic phenomena disappear without leaving a trace 
despite llio continued treatment with antibiotics. Antibiotics are 
capable of partly suppressing the normal flora of the digestive tract, 
including the antagonists of j^athogenic bacteria, thereby causing 
dysbacteriosis. As the result, the patients given antibiotics may 
develop a febrile reaction and, sometimes, severe mycotic affec- 
tions (candidids) of a septic character. 

Although tlic manifestations of drug pathology developing dur- 
ing the treatment with various antibiotics have a good deal in 
couuiion, their frequency varies with the properties of the parlicu- 
lax antibiotic. For example, biomycin and streptomycin are moro 
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toxic than penicillin which is well tolerated by most people. In 
some cases streptomycin causes severe affections of the veslibular 
apparatus and the acoustic nerve. But even so hardly toxic an anti- 
biotic as penicillin may cause phenomena of drug pathology in in- 
dividual patients. The development of side effects is in large measure 
determined by the patient’s individual sensitivity to the given an- 
tibiotic. We have already mentioned that in infectious disca.'^e.a 
caused by the coccal flora tlierc is a rather clear interdependence 
between the resistance of the microbes to antibiotics and tlie thera- 
peutic effects of their administration. In dysentery patients treated 
with antibiotics no such parallelism is observed, which may ho 
due to the favourable effects produced by antibiotics throu^di a 
decrease in toxicosis and a siipprc.ssion of the antagonistic flora. 

Antibiotics and sulpha drugs may in a number of cases be com- 
bined in order to strengthen their mutual action— synergistic effect; 
for example, synthomycin and sulgine are pre-scrihcd in the treat- 
ment of acute dysentery. 

Vaccines — specially prepared killed cultures of the causative agmit 
of a given disease — are also used in the treatment of infections pa- 
tients. Vaccine therapy is resorted to mainly in the treatment of 
brucellosis and chronic dysentery. Vaccines are administered in- 
traculaneously, subcutaneously and intravenously. '1 tie last metliod 
is employed very cautiously because it may Ix' accompanied liy 
extreme reactions manifested in a consideralde ri.so in temperalnre, 
vomiting and a drop in blood pressure. The dose of a vaicine is 
measured by the number of microbial bodies. The injections are 
repeated at certain intervals, the single dose being gradually in- 
creased. 

\'accine therapy has found wide application in chronic dys- 
entery, as well as in subacute and chronic brucellosis (sec chapters 


dealing with the.se diseases). 

Whatever the method of administration, a vaccine .«^ervps as a 


stimulus of specific sensory nerve endings and acts at the ^Wv of 
administration, and, after absorption, on the nerve endings of the 


sensory nerves in the walls of the blood vo.s5ols. in various tissues 
and organs. This is accompanied by an allergic reorganization of 
llio organi.sm and complex neuroreflex influences on the entire or- 
ganism, which contribute to enhancenicnt of all the defence pliysii)- 
logic functions and to overcoming of the infectious proce.ss. Noi’ 
can it be doubted that the vaccine which contains specific antigens 


activates production of antibodies and phagocytosis by acting di- 
rectly on the reticuloendothelial system. 

The specific resistance of the organism to the causative agent 
of the given disease considerably increases and its immuTie reactivity 
is reorganized in a desirable direction. 

An important part in the treatment of many infectious patieiil.s 
is played by serums. 
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The therapeutic administration of the diphtheria antitoxic serum 
produced by Behring and Roux in 1894 proved sufficiently effective 
and laid down the foundation for serum therapy which has since 
then saved numerous lives of diphtheria patients in many different 
countries. The production of the antidiphtheritic serum was follow- 
ed by production and introduction into medical practice of antite- 
tanic, scarlet fever, antibotulinus and other therapeutic serums 
which are still valid today. 

Most therapeutic serums are antitoxic. They include the anti- 
botulinus, antidysenteric (Grigoryev-Shiga), scarlet fever, anti- 
tetanic and antidiphtheritic serums. As a rule, antitoxic therapeutic 
serums are prepared for the treatment of infectious diseases whose 
causative agents form exotoxins. These serums are produced by 
immunization of horses with the exotoxins of the causative agents 
of a number of diseases, the particular exotoxin being obtained by 
cultivation of the corresponding pathogenic bacteria (for example, 
diphtheritic, tetanic, etc.) in broth; anatoxin is most commonly 
used to immunize horses. 

Antimicrobial serums constitute a special variety of therapeutic 
serum'5; they are prepared by immunization of horses with a pure 
culture of the corresponding causative agents, i.e., the direct mic- 
robial antigen or its polysaccharide complexes obtained in pure 
form, .‘\ntimicrobial serums include, in particular, the antianthrax, 
antiplaguc and a number of other therapeutic serums. 

Since tlio introduction of sulpha drugs and antibiotics into med' 
ical practice, many microbial serums have lost their therapeutic 
importance (as is, for example, the case with antipneumococcic 
st'iiim usod for the treatment of croupous pneumonia until 1940). 
‘Mher serums, for example, the antianthrax antibacterial serum, 
now play the ri>lo of auxiliary therapeutic agents used in addition 
to antibiotics. 

At the same lime research in antimicrobial serums has of late 
been extended and the serums have been increasingly used in the 
t rt'ii t iii'oil of infections diseases whose causative agents belong to 
ilie orr)ii|i (.f filtrablo viruses; such, for example, are the antiserums 
used lor Uie treatment of influenza, tick-borne spring-summer en- 
cephalitis and oihcT infections diseases. To be sure, the therapeutic 
eflect of these serum< dons not as yet quite satisfy the clinical require- 
ments, but continued research and practical studies of antiviral 
serums are absolutely necessary, especially since modern medicine 
does not as yet have medicinal substances effective in virus infec- 
tions. 

It cannot be doubted tliat the use of immune gamma-globulins 
which replace serums has a groat future. 

These biological substances are prepared by hyperimmunization 
of bosses with a corresponding toxin, anatoxin or pure culture of 
thfta^uaative agent of the disease. Immune gamma-globulins are 
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now widely used in the treatment of a number of so-called ciiildren’s 
infections (measles, varicella, whooping cough). In addition to 
the usual preventive inoculations against rabies with Fermi's or 
Phillips’ vaccines, a person bitten or salivated by a rabid animal 
(after a period of not longer tlian 14 days) is now simultaneously 
administered immune antirabic gamma-globulin. By such admini- 
stration this preparation becomes an agent of preventive, early 
treatment which is particularly important in cases of severe bites 
by rabid animals on the face, head or neck. 

As for anti-exotoxic serums, despite the wide use of various an- 
tibiotics and various other chemotherapeutic agents in infectious 
diseases, they have completely retained their role as the main agents 
for treating certain infectious diseases — botulism, diphtheria and 
tetanus. In addition to this, antitoxic serums are successfully used 
as agetits which help to eliminate the toxic manifestations of dis- 
eases treated with antibiotics (toxic cases of acute dysentery 
caused by Grigoryev-Shiga bacteria, and toxic forms of scarlet fever). 
All doses of antitoxic scrums arc expressed in antitoxic units (.VU). 
The measure for antibacterial scrums is the number of units of 
their volume, because the activity of a serum is in those cases de- 
termined by the standard conditions of immunizing horses with 
a microbial culture with subsequent strictly estal)Iished technolog- 
ical methods of purification and concentration of the serum; the 
amount of serum administered, for example, in cases of plague 
is 150-200 ml. 


The general principle for using all therapeutic serums is to start 
treatment as soon as possible, which makes it incumbent upon 
the physician to establish a correct diagnosis at the earliest possible 
period of the infectious disease. The highest llierapeulic dose of 
serum must be given the patient in the first adminislralion and may 
be somewhat reduced on subsequent days. The reason for it is that 
the serum and the toxin interact best (in the sense of neutralizing 
the microldal poisons) during tlie first administration, whereas 
repealed administrations of serum cause formation of prceipitins 
in the organism, which block the scrum (l)olh antitoxic and anti- 
bacterial) and diminish its llierapeutic effect. 

Serum may be ailministerod subcutaneously or intramuscularly. 
Before a<lministration the serum must he healed to 5S G and tln'ii 
cot)led to 2<)-35°C. Tin; number of antitoxic units i)er one ml of 
serum is indicated on the ampule label. Serum must be stored at a 
tem[>eralure of 4®C iti a dry atid dark place. 

As was already metitit)ned, in rare cases administration of serum 
may produce an anaphylactic shock. To avoid this datigerous com- 
plication, .serum is administered by Besredka’s method, i.o., a small 
amount of serum (t).5 ml) is administered intramuscularly or sub- 
cutaneously and the rest of it is administered later — within 1-1.5 
hours. Of late Be.sredka’s method is being grailually replaced by a 
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more reliable and simpler method of fractional serum administra- 
tion, i.e., 0.1 ml of serum is administered subcutaneously first, 
0.2 ml is administered 30 minutes later, and the rest of the serum 
prescribed for the patient is administered intramuscularly one 
hour later. However, the simpler Besredka’s method, mentioned 
above, may also be used. 

Treatment of patients with serums may sometimes lead to serum 
sickness, i.e., a special reaction of the patient’s organism to admin- 
istration of foreign serum protein. Two or three days, but most 
commonly 8 to 12 days after the first administration of the serum 
patients react with a rise in temperature, general indisposition, 
dizziness and nausea: in these cases the arterial pressure drops and 
the skin devo)c»ps an abundant and very itchy eruption in the form 
of irregular stellate lesion.'? elevated above the skin and resembling 
nettle rash. Ctften the joints swell and the regional lymph nodes 
(closest to the point rif serum administration) enlarge. 

Serum sickness may considerably complicate the course of the 
main disease. Tlie use of well-purified serums prepared by the meth- 
od of fermentation decreases the possibilities for development 
of serum sickness. This makes it possible to remove from the serum 
all the rcaclogenic (ballast) proteins, which is very important for 
clinical j)ractice. 

Antibacterial serums are a special type of scrum from time to 
time used in tlie treatment of infectious patients. The anlianthrax 
scrum administered in doses measured in volumetric units (ml) 
may corve as an example. Immune gamma-globulins are coming 
lo hr ijurcasingty more widely used. 


!)i some infeclifius diseases a specific bacteriophage is adminis- 
It rcd per os mainly as an auxiliary therapeutic agent; for example, 
ill rases cjf cholera, haclorjophage is given per os in a dose of 30-40 ml 
twice a day (lu'lween meals), each intake of the phage being drunk 
down with a gla.'ssfiil of a warm 2 per cent bicarbonate of soda so- 
liit ion. 


I'raci ional Idood transfusions (125-150 ml) at 3-4-day intervals 
are n'l ommcnili'd for the purpose of enhancing the general resist- 
ance of ihi‘ (uganism in protracted infectious diseases (brucellosis, 
ilironic d\'scril('Ty). 

Physiof]i('ra[i> also fimls ap])]i(ation in the treatment of infec- 
tious jiatients; it is particularly widely used in cases of motor dys- 
function (brijccdlosis, actite poliomyelitis): it includes applications 
f)f rurati\(' muds, ozociTltc, galvanic and faradic ctirrents and dia- 
ihennv. 


An aderjuate. vitamin-rich diet with due regard for the patho- 
genic peculiarities and the stage of tlie infectious disease must con- 
tribute to the .success of the treatment. 
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DISINFECTION, DISINSECTION AND DERATIZATION 


III the broad sense of the word disinfection iinpli(‘s eradicaliou 
or elimination of tlic infectious clement (pathogenic microbes winch 
arc the causative agents of various diseases). At the same time dis- 
infection is divided into three forms of conlrolliiig tlie sjiread of 
infectious diseases: (a) disinfection proper — extermination of path- 
ogenic microbes; (b) disinsection — extermination of insect^ ami 
arthropods as vectors of infectious diseases; and (c) deratization- 
extermination of rodents (rats, mice, etc.) which are carrieis of a 
number of infectious diseases. 

One of the methods of sanating communities is regular proplnj lac- 
tic disinfection regardless of whether or not there are any infectious 
diseases at the time. For example, water is boiled and chlorinated 
and milk is pasteurized for the purpose of preventing intestinal in- 
fections. 

Current disinfection is carried out in the immediate surrounding' 
of patients; this includes systematic cleaning of the premises ami 
detoxication of the patient’s excrements. It is very important lliat 
the attending personnel should strictly observe the rules of personal 
hygiene. Since all infectious patients are hospitalized, current dis- 
infection is carried out mainly in hospitals. 

The final disinfection takes place in the jialients’ hoim*' after 
tlieir ho.spitalization. This type of disinfection is also carried out 
in the hospital upon discharge of a convalescent or the death of a 
patient. It is necessary to emphasize the importance of timely dis- 
infection. 

Disinfection is carried out mainly by jihysical and chemical 
methods. 

Direct sunlight and desiccation destroy many pathogenic microbc'. 
Dy mechanical cleaning (scrubbing the hands with hot water 
and soap, moist sweeping of the floor, laundering llie linen, etc.) 
we help to remove a considerable part of pathogmiic microbes to- 
gether witli the dirt and dust. 

Good results are protluced by heat, lioiling is a ndiable method 
of disinfection: dishes, bedpans, spitoons, surgical inslrumenls, 
brushes, etc., are sterilized in boiling water. 

Autoclave.s (special apparatus in which tlie temiieralure of llie 
steam may reach 120 G because of elevated pressure) are used to 
destroy the spores of microbes (for example, the spores of Hacillus 
antfiracis). 

Ultraviolet irradiation by means of mercury fpiartz lamps disin- 
fects the air in the patients’ homes and in hospital wards. 

By means of chemical disinfectants (at a certain concentration 
of their solutions and period of their action) it is possible to ileslroy 
causative agents of di.seascs. 
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Chemical substances are used to disinfect patients’ excrements, 
cesspools, the soil, etc. 

The surfaces of objects are disinfected by spraying with solutions 
of chemical disinfectants. 

Disinfection chambers are widely used to disinfect outer gar- 
ments, bedding, textiles, furniture, books and other objects. 

Tliere are many types of disinfection chambers which differ in 
structure and in the character of disinfection. Each chamber con- 
sists of a chamber proper in which the things to be disinfected are 
placed, sources of heat (steam boiler, fire burner) and control and 
measuring instruments. Some tj'pes of chambers make possible 
the use of chemical disinfectants (for example, formalin) and the 
removal of air. 

There arc stationery chambers (in the hospitals, disinfection 
stations, and deloiising stations) and portable chambers. Figures 
12 and 13 show dclousiiig stations with installations for disinsection. 


FUNDAMENTALS OF INFECTIOUS DISEASE 

PREVE.NTION 

riio planned nature of the Soviet public health services, utiliza- 
tion of all achievements of advanced science, extensive prophylactic 
measures, availability of medical aid, hospitalization with free 
treatment, care and feeding of patients, combined with a steady 
rise in the material and cultural standards of the people have made 
it jiossiMc completely to eradicate a number of infectious diseases, 
l<j reduce the spread of many other infectious diseases and to try 
lo eradicate all infection. 

Such diseases as smallpox, plague, cholera, dracunculosis and 
malaria, recurrent fever and typlius have been completely wiped 
nut in the Soviet Union. 

At the same time we must not overlook the danger of infectious 
ih'C' isc'; wliicli may be brought in from other countries and of the 
i.aliiral To. ! of some infectious diseases (pappataci fever, leishmania- 
ses. sea-n,o.i cnrcjdialilides, tick-borne typhus, tularaemia, etc.); 

tills necessitalc'; systcunatic adoption of extensive prophylactic mens- 
ures. " 

The foregoing oilers a good idea of the enormous role played 
in Soviet public liealib by ibe system of jircventing infectious dis- 
eases, winch IS aimed at reducing their incidence and finally eradi- 
cating tliem. 

An imporlant role in tlio epidemic services of the USSR is played 
by numeious sanitation and epidemiological centres which include 
sanitation, epidemiological, disinfection, malariological, helmin- 
thological and other departments. The complex and planned nature 
of the measures, scientific approach to the solution of urgent public 


78 


Sto^^oo^ 


(ntronce. 


^ Showers ^ 


ioofo . 


1 

1 

H 



i ■ ‘ 







Room for 
undressing 


/ \^Room 
‘'where ifnnQS^ to 6 


'Room 

where 


recei vea 7; ore r eiurne u ^ 
^ — / 4 . 2o — — 


[mU 



Fi.r 12. Uural house a.Iapte.l f-.r a delou^i.u-' >laLion 
._..naow .r paL.e or clotMo. anU Uncos to .c dU^rcctC; .-wrn.ow Tor pas^.e 0. 
disinfected clothing and linens 



Fit,'. 13. Bath-house and delousinK .slaLion with dij-iiiseii uni cli.niihei ^ 

, -entrance; 

sing; barlK'f B, ^ thtnbfs to be disinfected; /o— room where thintrs to be dis- 





health problems, extensive connections with the sanitation services 
(at industrial enterprises and offices, on state and collective farms, 
and with the Union of the Red Cross and Red Crescent Societies of 
the USSR), health education work and development of hygienic 
habits among the population are some of the most important aspects 
of the work of the sanitation and epidemiological centres. A very 
important part is played by public sanitary inspectors. 

In addition to the sanitation and epidemiological centres some 
Soviet communities also have specialized establishments, namely, 
antiplague centres, helminthological centres, intestinal infection 
centres, etc. These establishments control various infectious dis- 
eases; they discover infectious patients and keep records of them, ad- 
minister out-patient treatment, keep these patients under observa- 
carry out preventive measures by means of inoculations and 
various drugs, discover and control epizootics, etc. 

The character of anti-epidemic measures depends on the local 
conditions under which the infectious diseases spread, the prevalent 
routes of transmission operating at the given moment, the degree 
of susceptibility of the population, and other factors. For example, 
if there is any danger of smallpox being brought into the given 
aroa, the entire population must be given preventive inoculations 
regardless of preceding vaccinations and revaccinations. 

I’lio foUowitig are the most important methods of controlling 
infectious diseases: 

(I) discovery of the sources of infection; 

(J) ho'pit a! izal ion of patients; 

t’>) hloflving the routes of transmission of the infection; 

(i) tiMltn iion of the susoe{)t i bility of healthy people (preventive 
i iiorul at iotH). 


I'lte j-oiitxi* r»f infoctiiui willi most infectious diseases is the diseased 
pi’i-^oii nr bacteria carrier. However, there is a group of infectious 
di-'i-a-^es — zoemotic diseases — which first attack animals and 
arc transmitted from them to man; in these cases the diseased person 
to ' « III' h.in-ly roiitagious or not contagious at all (brucellosis, tula- 
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•• the causative agents of a disease persist in the hu- 
inrjg afior tin* person survived the given infectious 
-late i' d< -.ignat»>d hy tl\e general term of bacteria- 


carri/i/ii'. 

Isolated iiiio th»* external environment from the organism of the 
carrier palhogmiic microhes may infect healthy people susceptible 
to the given infection. 

I'hc stale of hacten’ia-carrying may develop after diphtheria, 
dysentery, typhoid fever and a number of other infectious diseases. 

An infectious patient may he a source of new infections in the 
very beginning of his illness and even at tlio end of the incubation 
period (typhus), for which reason one of the first and foremost meas- 
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ures of the aiiti-opidernic service is detection, isolation and ration- 
al treatment of infectious patients. It is necessary to diagnose llie 
disease, hospitalize the patient and disinfect the focus as early as 
possible. Suffice it to say that if a typhus patietd lias appeared in 
a family, apartment or hostel, and was hospitalized witliin the 
first 4-0 days from the moment he lias fallen ill. and if the ne<essary 
anti-epidemic measures have been carried out in tin* given focus 
of infection, no new typhus cases are usually observed among the 
people surrounding the patient. Tliis example cleai'ly show.*' the 
role played by early isolation of patients and by blocking tin' routes 
of transmission of infection. 

The responsibility of early diagnosis of an infectious disease 
rests with the physician of the polyclinic or ambulance services 
in cities, and with the district physician or physician’s assistant 
in rural areas. 

A physician or physician’s assistant must strive to eslabli>^h a 
correct and early diagnosis on the basis of the anamnesis, epide- 
miological data, careful examination of the patient and laboratory 
tests. It is at the same time necessary to hospitalize the patient, 
placing him as early as possible in a contagious hospital or conta- 
gious department of a hospital. 

In addition to summoning a physician or pbysician’.s assi-^tarit 
to the patient’s liome, the patient’s examination in a imlyclinic 
and general epidemiological observations conducted hy im'dical 
workers, considerable assistance in disclosing infectious patients 
is rendered liy public sanitary inspectors; ibis is particularly im- 
portant in rural communities. 

The iihy.sician who has establislied a diagnosis of an infections 
disease in'a city notifies the district epidemiologist (by special mes- 
seng(‘r and telephone) and simultaneously suininons an ambulanci* 
from tlie district disinfection centre to transport the patient to 
one of the contagious liospitals (in the larger cities this is (lorn- hy 
order of the central distribution and evacuation office), hollowing 
the hospitalization of the patient a disinfection team from the dis- 
infection centre disinfects the apartment or hostel in wbicli the 
patient lived. Moreover, in cases of parasitic diseases (typhus) all 
persons living in the same apartment and those who bad been in 
more or less cio.se contact with the patient arc given .sanitary treat- 
menl, i.c., they bathe in a deloiising centre, and their clothing, 
linen and bedding undergo chamber disinfection, according to the 
rules mentioned above. 

The focus of infection, i.e., the apartment or hostel in which tlio 
patient was discovered, is subjected to an epidemiological examina- 
tion, as a result of which it may he necessary to carry out addi- 
tional anti-epidemic measures. In cities the epidemiological exami- 
nation is conducted hy district epidemiologists, 
recorded on a special card of epidemiological 
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The aim of the epidemiological examination is to find the source 
of infection and the routes by which it was brought in and spread, 
and to work out the necessary anti-epidemic measures in accordance 
with the characteristics of the given infectious disease and the 
character of the focus (apartment, hostel). 

While conducting an epidemiological examination, the physi- 
cian or physician’s assistant must not only collect all the neces- 
sary information from the patient himself and the persons surround- 
ing the patient, but must also personally acquaint himself with 
the living conditions — diet, water supply and sewerage in the given 
apartment or hostel, and must decide on the measures necessary 
to i)rcvcnt new cases of the disease. Thus, this examination is it- 
self an important anti-epidemic measure. 

Epidemiological and medical observation of the given focus is 
established in order that new cases of the same infectious disease 
may be discovered as early as possible and that the requisite sanitary 
and hygienic regimen may be adhered to. In such cases the physi- 
cian (in rural areas the physician’s assistant) examines at least 
throe limes a week all persons living in the same apartment (or other 
focus) wliere tlie patient sent to an infectious hospital was discov- 
ered. Special attention is devoted to the clinical signs which may 
help in the earliest possible diagnosis of new cases of the disease; 
for example, discovery of the Belsky-Filatov-Koplik sign (branlike 
scaling of the oral mucosa) will help in the early detection of mea- 
sles. In the focus where a dysentery patient has been discovered, it 
is necessary to keep under constant observation people with an 
unstable .stool and to subject them to thorough clinical exami- 
natiofi, including inoculation of their faeces for dysentery bac- 
t(“ria. 

In additioti to the aforementioned measures, it is necessary daily 
til tiieasure the temperature of all persons who were in contact with 
the patiejits in the focus of infectious disease over its longest in- 
ciilialion period (23 days in cases of typhus). 

Cliildren who have not had measles, varicella, whooping cough, 
M arid b ver or diphtheria and who are living in the same apart- 
iiiiMit or hostel in which a patient with one of these infectious diseases 
has l)(‘cn discovered are subject to quarantine, i.e., they are barred 
I'roto nurseries, kindergartens, young pioneers’ camps and schools 
until termination of the maximum incubation period. If repeated 
|•^:amiIUltio^s by a physician or physician’s assistant at the end 
of this period establish that the children arc clinically absolutely 
liealthy, the children are given a certificate admitting them to 
children’s institutions. 

Epidemiological examinations and observations of the focus of 
infection must aim at discovering bacteria carriers which play an 
ini})orlanl role in spreading many infectious diseases. 

It i.-^ necessary to perform repeated laboratory tests of the faeces. 
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urine and bile, which make it possible to discover typhoid fever 
bacteria carriers. 

District epidemiologists keep records of typhoid fever and dys- 
entery bacteria carriers; these people must not be allowed to work 
in the water-supply system, food-processing enterprises, bakeries, 
dining rooms, lunch rooms, public kitchens, food-stores, kinder- 
gartens and nurseries, schools, hosj)ilals, etc. Timely discovery of 
carriers is an important measure preventing bacteria carriers from 
becoming sources of new infections. 

In rural communities all anti-epidemic measures are carried out 
by medical establishments. These medical establishments are re- 
sponsible for discovering, recording, and hospitalizing infectious 
patients and for carrying out the necessary anti-epidemic measures. 
All cases of infectious diseases on the territory under the jurisdic- 
tion of a medical establisbmcnt must be ininiedialely re])orte(l to 
the district department of public health. Upon outbreak of an ej)!- 
demic the district epidemiologist is inunediately siiininoned: tlm 
epidemiologist mobilizes all the ani l-epideniic organizations of 
the district department of public health to stamp out the outbreak. 

In cities, as well as in rural comniunilios, iiotification about an 
acutely contagious patient must not be limited to sending infor- 
mation by special messenger to the district public liealtli deparl- 
ment. Each infectious case must be reported to the medical and 
sanitary establishment or the jdijsician catering to the paiticular 
collective. If a child is diagnosed to have an infectious dis(‘ase. il 
is particularly important immediately to notify the children’s in- 
stitution (nursery, kindergarten, young pioneers’ camp) theretofore 
attended by the patieiit. 

Upon appearance of cases of especiaihj daii{'(-n>us infectious 
smallpox, cholera) the physician's assistant must immediately 
notify Ijy lolegrai)h or telephone, ohsenin^ the established rules, 
not only the district and regional departJiKuits of j)iiblic lieallb, 
but also the Anti-Epidemic Administration of the USSR Ministry 
of Public Health. Special sanitation and atiti-opideinic teams are 
immediately .sent to the focus of j)articulaily dangerous infection 
and a strict quarantine is established over a sufficiently large terri- 
tory surrounding the given focus. 

Obligatory hospitalization of infectious patients is an important 
factor of anti-epidemic work. 

All patients suffering from acute infectious disea.^es and from ex- 
acerbation of chronic infectious diseases are usually subject to com- 
pulsory hospitalization, (^\ceI)t certain categories of patients who 
may be isolated at home. It is particularly imjiortant to administer 
rational Irealment to these patients. 

Cholera, plague and smallpox patients, as well as persons who 
have been in contact with these patients, must ho hospitalized 
under conditions of strict individual isolation. 
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Fig. 11. Isciliitiori of a patient ut home 


Certain infoclious patients (influeuza, uncomplicated measles) 
are either not hospitalized at all or are placed in contagious hospitals 
when the disease rims a severe course. But even when such patients 
are not hospitalized and arc treated at home, they are under obser- 
vation of a physician or phj'sician’s assistant and must be isolated 
(hit?. I'i). 

I’atienls are transported to contagious hospitals or divisions by 
special ambulances which are under the jurisdiction of the disin- 
fection centre or the medical establishment. 

Blocking the routes of transmission of infection includes hospitali- 
zation of patients with observance of all rules of isolation, sanitary 
ami anti-epidemic measures in the focus of infection, establishment 
of a quarant itio, elimination of violations of the rules of sanitation 
and hygiene (water supply, nutrition, sewerage), which are condu- 
cive to the spread of infection, and health education work. 

All cases of zoonotic infectious diseases require more intensive 
sanitary and veterinary measures than usual. 
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Success of anti-epidomic moasurcs in the focus of infection is 
achieved primarily through discovery of the concrete roiite> of 
transmission of the infection operating at the given moment. In 
most cases this makes it pos5il)lo to adopt effective measure'; (»f 
blocking these routes. 

It must not be overlooked, however, that some infectious diseases 
may have more than one route of transmission. For example, luai- 
cellosis may be contracted while caring for a sick animal (sleep, 
cow, goat), helping the animal in abortion or cleanii^ga cattle i)arn, 
i.e., when the causative agents of the disea.so (brucellosis hacieria) 
may invade tlie organism through cracks and abrasions ii» tlie skiti. 
This route of transmission is characteristic mainly of workers of 
cattle farms, zoolechnicians and veterinarians. However, brucellosis 
may also be contracted by persons who have no connections with 
agriculture whatsoever, but who either through ignorance or care- 
lessness consume raw milk from animals affected with brucellosis. 

These facts attest that concrete anti-epidemic measures imi>t 
be carried out in accordance with the routes of transmission of 


infection, which sometimes may he combined. 

It was already noted above that prez’enti ic inocuhilinns are one 
of the methods of conlrollitjg infectious disea.scs. 

As far hack as several centuries ago Chine.=e physicians IricMl to 
create artificial insusceptibility to smal)i)o.\ by introducing into 
the nose and rubbing into the skin of healthy jicople powdeii'd crllsl^ 
of smallpox pustules, which gave rise to mild forms of the diseasi'. 

From the middle of the 18lh century variolation, i.e.. inoculation 


of unmodified smallpox, was practised because the disease was 
extremely widesprcnnl all over the world. Ilow(‘ver. this melhod 
was prohibited because in a nuinlxw <if cas(*s inoculation gav 4 “ rise 


to actual smallpox, 

E. Jenner (17^ifi-182.'3), English scientist, searched over a period 
of 25 years for a rational method of itiocnialion against .'•malljiox. 
one of the severest iiif<‘ctioiis human dis<*ase';. In 175Mi, Jcnnei' hril- 
lianlly completed his researcli by using delrilns, llie content of 
the pustules on the skin of a calf to wliom human smallpox was 
inoculated through incisures, for immunizing liiujian beings to 
smallpox. (>wing to the pasaat’c of the virus of small|)ox through tin’ 


organisfii of the calf the biological pnjperties of the virus wow great- 
ly modified and its virulence was rediici’d with the result that it 
produced rather stable iminiinily sinallp(*.\. Jenner's iiK'thod 
was named vaccination and the inoculation material was named 


a vaccine (from the word vacca -cow). 

Inoculations against smallpox began to be widely used at the 
end of the I 81 I 1 century in different countries, including Itussia; 
the smallpox incidence was thereby considerably decreased. How- 
ever, the law did not iiiako these Inoculations compiilsory. 

Jenner introduced vaccination against smallpox purely em- 
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pirically, wherejis the French scientist Louis Pasteur (1822-1895), 
who studied the processes of diminution of microbial virulence ex- 
perimentally, established a general principle of producing vaccines 
from cultures of microbes subjected to certain extraneous influences 
which change the virulence of the cultures (limitation of oxygen 
supply, change in temperature at which microorganisms develop). 
In 1880-1886 he thus produced a vaccine against anthrax, which 
reliably protected animals against this disease. Later he produced a 
rabies vaccine to be inoculated to people bitten byrabid animals; this 
vaccine is still used as a highly effective agent for prevention of rabies. 

Preventive medicine now widely uses a number of vaccines in- 
cluding not only killed, attenuated and living (the latter with deeply 
modified biological properties) cultures of bacteria, rickettsiae and 
filtrable viruses, but also anatoxins which are toxic products of 
bacteria treated with formalin to destroy their toxic properties and 
at tlie same time preserve their antigenic ability. Anatoxins are 
used for inoculations against diphtheria and tetanus. 

All these biological preparations serve to create artificial immun- 
ity to corresponding infectious diseases by means of subcutaneous 
and cutaneous inoculations to healthy people. Methods for produc- 
ing chemical vaccines have been elaborated in recent years; for exam- 
ple, a protective antigen is used for inoculations against anthrax. 

In order to systematize the inoculations and to make a minimum 
of injections, mixed vaccines are used; a vaccine against whooping 
cough and diphtheria may servo as an example. 

(billures of typhoid fever bacteria killed by heating or by the ac- 
tion of formalin and used for inoculations against typhoid fever is 
an example of bacterial vaccines. 

Smallpox and rabies vaccines may serve as examples of living 
filtrable virus vaccines; the GUrable viruses which are the causative 
agents of these diseases (smallpox and rabies) are modifted under 
special conditions of cultivating the viruses. 

As a rule, microbial vaccines are used for subcutaneous inocula- 
li(.ii', for example, the vaccines for specific prevention of typhoid 
fever, paratyphoids A and B, cholera and brucellosis. 

Some liaclerial vaccines are used for cutaneous vaccination — rubbing 
into inei-jures on the skin made by a special “pen”. This is the way 
llu' lis ifig tularaemia vaccine is administered. 

\*irus vaccines may ho administered both subcutaneously (rabies 
vaeciues) and cntancously (smallpox vaccines). 

[ ih'Ciilation of many types of vaccines produces rather stable 
iiuuiunily even when tlio vaccine is administered onlrj once\ vaccina- 
linn against smallpox may serve as an example. Immunization to 
other infectious diseases required two or three administrations of 
a vaccine or anatoxin (inoculations against typhoid fever, cholera, 
il i phtheria, tetanus, etc.). People bitten by rabid animals have to 
l)G inoculated with the rabies vaccine subcutaneously 20-40 times. 



Not all inoculations for specific prevention of infectious diseases 
are equally effective. The most effective vaccinations are those 
against smallpox and rabies. 

Quite satisfactory, but less marked immunity is produced by inoc- 
ulations against anthrax and tularaemia. The existing methods of 
vaccination against typhoid fever and, especially, dysentery are 
still rather ineffective. 

The duration of the immunity created by inoculation also varies 
within rather wide limits. For example, inoculations against small- 
pox are efficacious for 3-4 years, whereas inoculations against tula- 
raemia ensure insusceptibility to this disea.se for a period of 3-3 
years and are the most efheacious during the first two years. 

It should be emphasized that not one of the existing methods of 
vaccination produces very long, especially lifelong, immunity, for 
which reason rovaccination has to bo resorted to; revaccination 
against smallpox and diphtheria is an example. 

The rate of development of immunity as the result of inoculalions 
varies; for example, it develops within 9-14 days in cases of vaccina- 
tion against smallpox and only within 20-30 days in cases of inocula- 
tion against typhus. 

Epidemiological indications sorneliiims neco.<silatc uiiplantietl 
and unscheduled vaccination and revaccination. For example, the 
entire population of a given area must he subjected to inoculalions 
against smallpox upon appearance of the verv first cases of this 
disease. 


Liiiiiff vaccines are the most olfeclive, tlieir imimuiizing effects 
approximating in certain measure to natural insusceptibility. 

Considerable aebievornents in producing highly efl'oclive living 
vaccines have boon made in the Soviet Union in recent >'eai'>; foi' 
example, tlie tularaemia vaccine possesses potent immunizing a< ti(Ui. 
Soviet scientists have produced new vaccines for inocuiatioiis against 
anthrax and brucellosis; they have also developed a dry smallpox 
vaccine. 


It should 1)0 rememlKU’od that in imniut)lz<‘d periple tin* course* 
of infectious diseases is characterized by a niiinl)er of peculiarities. 
For example, in people inoculated against lyplius (he febrile period, 
if the disease develops, is usually shorter, intoxication is less |)ro- 
nounced and the eruption on tlie .skin is not so ahundant. 

Inoculalions against infectious diseases ar«“ made in special rooms 
of polyclinics, medical and sanitation centres of iiidiistrial enlei'[)i'ises 
and at other medical ccfitres. 'i'ho inoculations must he adminis- 


tered hy well instructed nurses or physician’s assistants iitider the 


general supervisit)n of a jihysician. 

The room for inoculations must he {)roiK“rIy equipped; it iiiusl liavo 
the necessary furniture, a screen, a medicine chest, insliunitmts, a 
sterilizer, and an ado(juate sot of syringes and needles. Each inoculat- 
ed person is registered in a special journal with indicalioji f)f tlie ilale 
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of maniifacturo of the vaccine or anatoxin, the series of the prepara- 
tion and number of the control test stated on the label of the ampule 
or vial. 

Both vaccines and anatoxins should be stored in a drj'^ dark place 
at a temperature of 4-5® C and used only during the period indica- 
ted on the label. Administration of a vaccine (especially in inocula- 
tions against typhoid fever) may sometimes be followed by undesir- 
able side effects, namely, a rise in temperature, general indispo-sition, 
headache, nausea and vomiting. These reactions develop 10-12 
hours after inoculation, but sometimes an inoculation may be im- 
mediately followed by temporary cardiovascular disturbances which 
require injections of ephedrine or camphor; these drugs must al- 
way.s be ready to hand during vaccinations. In some cases, for exam- 
ple. in active pulmonary tuberculosis, diseases of the liver and kidneys, 
inoculations are contraindicated. There are special instructions cov- 
ering the e.xeinplion of certain people from compulsory inoculations. 

I Jioculations are administered first in so-called organized collec- 
tive.s (imlijslrial onterpriso.s, offices, schools). Inoculations against 
typhoid fever are usually administered from the end of February to 
the (Mid of April. 

'riu' doses of vaccines for each inoculation are measured in luim- 
hers of microbial bodies. 

N'arions vaccines and anatoxins may be combined for inocula- 
t ions; for example, subcutaneous inoculations may be simultaneously 
adininisiered against typhoid fever, paratyphoids A and B, dysentery 
cholei'a and tetanus. Inoculations with a pertussis-diphtlieria- 
lel.Mtiis vaiaino liave been elaborated. Kacli component of this 
^ae<*ilIe serves as au antigen which produces specific immunity. 

I iiociilai ions against infectious di.seases arc in all cases an auxiliary 
iiHMins of previMiting these diseases, whereas the main part is played 
by t he gcMieral system of anti-epidemic measures which wore de.scribed 
in detail above. Tlie decisive importance of vaccination and ro- 
vaeciiiation for the j)re\ention of smallpox may l)e recognized as an 
exception, Imt even this case requires the total complex of anti-epi- 
demic measures. 



Clinical Infocmation 




I 


INTESTINAL INFECTIONS 


To classify various infectious diseases as intestinal infections <nie 
must truide oneself by the clinical or epidemiological signs which 

determine their most important characteristics. The 
of intestinal infections is characterized by a predominant all(tlM)n 
of the gastrointestinal tract with general intoxication of 1 he 
caused by the waste products of the causative agents (endo- and oxo- 
toxins) and perverted processes of metabolism, absorption aiul e.xiie- 

tion of various products through the V i 1 ' nnt nonoh-ite 

In many intestinal infections the causative agon ^ 

beyond the intestinal wall and does not. as a rule, enter the gene.al 

circulation (for example, in dysenteiy). , • „i ,,-.4 /.i.K- 

Some intestinal infections, however, are characterized not onl> 

bv alfection of the gastrointestinal tract, but also by bacWnfu nna 
as a St of which the causative agents penetrate into various or- 
gans and tissues where they produce a number of 'l' '.V 

tional and anatomic changes (typhoid fever hif ■ c i' s 

Epidemiologicallv the common feature of all inte>tinal infu ti. n^ 

is the mechanism of infection of man with the pathogenic mimd.es- 
through the mouth. The concrete routes of Y 

intestinal diseases are also similar. As a rule ‘ o : rm.l u- 

after a healthy susceptible person has consu.ueil <.od 01 a ‘ " Y, ^ 

inated with pathogenic microbes, or has inlmduced these mniolus 

into the mouth with soiled hands. 

A certain role in spreading those di.seases is placed h> lln.. 

Tho cat s . i to agents of infoctious inlos.innl .l.soasos aro excel,.,! 
inlt; llttoxteinal Environ, nent njainly i,, faeces 

forexamnlo in cholera, also in the vomitns. llietdUsaliM ^ 

typhoid fever and of paratyplioids may he excreted not on y in 

faeces, hut also in the urine. 


TYPnoiii ri:vi:it 

(TVPIILS ABDOMINAbIS) 

Typleud fever is a mhiSfUbao 
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the infection implants itself in the organism upon entrance of the causative 
aeent into the gastrointestinal tract. 

^ Historical information. Although cases of typhoid fever were Imown in 
antiduitv, the first correct clinical description of the disease was made hy the 
French physician Bretonneau only in 1813, while the course of the disease was 
set forth in detail by P.C.A. Louis (also French) in his monograph in 1829. 
Typhoid fever and typhus, characterized by similar features during their early 

stages, wore recognized as separate entities only in 1856. 

An important contribution to the study of this disease was ^^^de by the 
outstanding Ilussian clinician S.P. Botkin who not only extended the knowl- 
edge of the course of the disease, but also gave a description of the fluctuating 
temperature cun’C which is most characteristic of typhoid fever. 

In 1880 K. J. Eberth (Germany) and N. P. Sokolov (Russia) for the firet 
time described the causative agent of typhoid fever they had discovered in the 
tissues anti organs of persons who had died of this disease, hut a pure cul^re 
of the lyplndd hticilliis was first produced hy G.T.A. Galfky only in 1884. The 
W idiil .stMolngical lest (18UG) made laboratory diagnosis of typhoid fever pos- 
sible while the method of isolating the typhoid bacillus from the patients 
blood (haemoculture) was developed in 1902. 

For a long time the treatment of typhoid fever patients was merely s>mp- 
li>iiiiilic. Sucli effective chemotherapeutic substances as synthomycin and le- 
vomycetiii, which arc synthetic antibiotics, have been produced and extensive- 
ly used in medical practice only in recent years. 


Aetiology . Tlie causative agent of typhoid fever is the Salmonella 
fijphosa (also called Bacterium tijphosum) produced in pure culture 
hv Gallkv ill 1884. It is a motile gram-negative rod 3-3. 5|i long, 
with rounded ends. The motility of the microorganism is made pos- 
sible hy the numerous flagella covering its entire body. The most 
favourable medium for its growth both in the patient’s organism 
anti in artificial nulrienls is bile; bacteria may be cultivated in agar, 
. 1 ^ well as in Kndo’s and Ploskiryov *s media. 

The bodies of typhoid fever bacteria contain O-antigon and the 
llagella- II*nntlgeii. 

'i'lie tuxu- influence exerted on the patient's organism by the caus- 
ative agent is due primarily to the presence of poisonous substances 
(endotoxins) in the bodies of tlie typhoid fever bacteria, these .sub- 
staiKM's bi'ing liberated from the bacterial cells on their death. In 
the external environiuenl (water, milk, fruit, vegetables) typhoid 
fe\ cr bai leria may remain viable for a long time; for example, in 
cesspoi;ls Ihc'y may endure for up to 30 days, in standing water for 
.") wiM'ks. and in running water — about 8-10 days. In cold milk they 
n'inain ali\e fur close tc) 35 days. Mealing to 00’’ C kills them only 
in one liniir, boiling - in 2-3 minutes. Tliey are also killed by des- 
ieealioii. direct snnligbl and disinfectants (10 per cent chloride of 
lime solution, 2 per cent chloramine solution). 

f '. pidcniiolopy . The sources of infection are typhoid fever patients, 
< im\ ale.sccnts or hacleria carriers. Bacteria are excreted into the 
external environment from the organism of patients, convalescents 
or carriers mainly in the faeces and partly in the urine with the result 
that water, foodstuffs and various other things maj' become con- 
taminated. 


Persons who have survived an attack of typhoid fever may become 
carriers and excrete the causative agent in the faeces or urine for 
a longtime— a number of months or even years. From o to per 
cent of typhoid fever patients become carriers of the infection. W itli 
the present-day low disease incidence in the USSR the most impor- 
tant part in typhoid fever epidemiology is played by bacteria carri- 

Typhoid fever bacteria enter the human body onlij through the 
month mainly with contaminated water or food, including milk. 

The infection may be carried into the organism of a lieallby pei>on 
through the mouth with the hands contaminated by some objects itli 

the excrements of a patient or carrier. 

Cases of typhoid fever may be observed all year round; the soaMuial 

increase in the disease incidence is due to the greater viability o 
the bacteria during the warm time of the year and the more fi<Miuint 
violations of the rules of hygiene and tlie normal dietary regimen. 
An important part in transmitting typlioid fever during the warrn 
time of the year is also played by flies who carry on their an' 
often in their intestines particles of excrements of t > phoid h \ * r 
patients or carriers containing the causative agent of the disea>i. 

A very important part in the epidemiology of tyidum fe\ci i> 
played by faecal pollution of the sources of water suiiply (uaC 
lines, wells); the water-supply system must be kept 
sanitary control. In epidemic outbreaks due to water polIut.mH u 

incidence of typhoid fever increases rapidly over 'V 
days; after elimination of the water routes of Iransim.-^sion ol the in- 
fection the incidence drops, although an ■epidemic tail 
owing to transmission of the infection by dies and the cmit.ut xMtb 
patients and carriers in the focus of infection. 

P,ilhog.-n,-sis. After onlonns tlio gaslroinlesliti.il had of a lieall liv siw i'l'- 
lihlf iiersoii liuougli Uie iiioiilh lyphoid fever liadeiia. which |.o-m'ss aiulili > 
ami eiiZVmaLic activity, (luickly implant tlieiiiselves in the lyinpltalii- appai.itus 
uU inJes^ putci.es 'and solitary lymphatic nocinles) ami reach 

peritoneal lymph nodcs?^ Hypcraemic ami oedomatous pl.enomena develop ami 
Lall granuillm^ form in the mesenloric am retropentoneal lymph mu es. 
The changes of the tissues in Peycr’s patchc.s and tl.e 

are characterized by strict cyclic recurrence and go through four stasis, lath 
lasting an average of about a week. The.so stages arc as follo\v.s; (1) inednll..r> 
tiimefaclion in which the lymphatic elements of (he inlcsUno hexome swollen, 
succulent, hyperplastic and considerably elevated above the surface of I'** 
tostinal mucosa; (2) necrosis of the tissues with gradual deepening of ll.c ulci r- 
OU3 defect which may reach the outer (serous) coat of the iiiteshnal wall. (.1) 
disengagement of llio necrotic and puruleiilly altered tissues in the region of 
Pever’s^uatches and the solitary lymphatic nodules (Hg. to) with growth of 
granulation tissue w'hich covers the ulcerous defect; (4) .stage of clean u cers 
with f.,rmatiori of flat grey .scars which do not produce sU-tiosis of the .i.le..l.ne 
At the cud of the iiicubalioa period the causative a^enl of typlioid fi\or 
gains entrance from the retroperitoneal lymph nodes into the thoracic duct 
and then into tlio general circulation with resultant baclonaoima wliicli j^tr 
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sists all Ibrougb the febrile period of the disease; the latter circumstance is uti- 
lized for bacteriological diagnosis (blood inoculation for production of a hae- 
moculture). The bringing of typhoid fever bacteria into various organs and tis- 
sues by the blood results in formation of tissue foci (granulomatosis) and makes 
it possible for the causative agent to re-enter the general circulation. 

From the blood stream the typhoid fever bacteria penetrate into the bile 
ducts of the liver and into the gallbladder, where they find favourable condi- 
tions for multiplication, and then are again excreted into the intestine. The 
repeated invasion of Peyer’s patches and the solitary lymphatic nodules, al- 
ready sensitized by bacterial antigens, is followed by an allergic inflammatory 
reaction (similar to Arthus’ phenomenon). This also results from penetration 
of Peyer’s patches by typhoid fever bacteria directly from the blood stream. 

The toxic effect produced by the causative agent on the patient’s organism 
is duo primarily to the presence of poisonous substances (endotoxins) in the 
bodies of the typhoid fever bacteria; these substances are liberated from the 

bacterial colls upon their death. . n j 

The result of intoxication of the organism is the typhoid state — depres- 
sion of the central nervous system, changes in the cardiovascular appar^us 
(and especially in the protoplasmic dynamics) and metabolic disorders. The 
baclorificniia maiotains the febrile reaction and leads to formation of graoul^ 
mas and diffuse degenerative-dystrophic processes in various organs, ■^hile 
the developing humoral and tissue immunity contributes to liquidation of the 
infectious process and complete recovery of the patients. 

Tl»p cnlaTcemeul of the liver and spleen is connected with deposition of rather 
lartre nnioimts of blood in them and is also due to proliferation of the cells of 

the reticuloendothelial system. The formation 
of roseolas is caused by the presence of 
the causative agent of the disease in the lym- 
phatics of the skin. 



Clinical picture. The incubation 
period averages 10-14 days, but may 
also be from 7 to 23 days. 

Many typhoid fever patients exhib- 
it a state of general intoxication some- 
times accompanied by disturbances 
in consciousness; hence the name of 
the disease, which stems from the 
Greek word typhos meaning delusion. 

The disease usually sets in gradual- 
ly, with manifestations of general 
weakness, indisposition, jadedness, 
headache and considerable loss of 


Fig. 15. Typhoid fever: formation of seques- 
truras (C)'in the region of Peyer’s patches 
and solitary follicles (from I. V. Davydov- 
sky) 
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appetite; swallowing is sometimes accompanied by pain. 
This initial period of the disease {the prodrome) lasts from a few hours 
to two days and is followed l>y the febrile period. 

One of the earliest symptoms of this period is a stepped, slow ri.‘^e 
in temperature which only between the 5th and / th days of tlie d i-ea^-e 
reaches a high level (usually 38.8-:W.8"C) where it persists for two 
weeks and even longer. In 30-35 per cent of the cases typhoid fever 

sets in acutely. 

Considerable general weakness, apathy, indifference to the sur- 
roundings, adynamia, loss of appetite and sleep disturbanct- are 
observed from the very first days of the disease; it is tlie considerable 
general weakness tha\ soon impels the patient to take to bed. Ihe 
patient usually complains of headache, insomnia, anorexia, consti- 
pation or, less frequently, diarrhoea. It should be noted that tlie com- 
plaints of the typhoid fever patients are limited to those enumerated 

above and are few. 

The patient has a characteristic outward appearance: a lanijMMl. 
apathetic look and extreme pallor of the .«^kin and the visible mueoiis 
membranes. Usnallv the patient displays no interest in lii>^ surround- 
ings and seems to ‘have withdrawn into himself”. Insoniecases lo- 
of consciousness, hallucinations and delirium are po.«sible 1 he in- 
toxication of the organism increases with each passing day (riii. 
16) 

The action of the endotoxins of typhoid fever bacteria extend- K. 
the entire nervous system, for which reason the clinical pn tme .d 
the disease contains symptoms indicating pathology of the iier\ou- 

^The respiratory organs are often affected (di ffuse brunch it ide< 
id sometimes focal pneumoniae in the lower lobes ol the lung-). 


and 



Fig. to. Typlioid fever pJilient 












































































18~year-old patient. Diagnosis: Typhoid fever (intestinal haemorrhage, relapse), fell ill 
oMer 1, mO.Adrnitted to hospital October 14, 1350 Case history 13371. Vctober-Novemoer IW 


Dote I V4\f5 


Boy of t/ie (/eseose\ y4 yS\t6\t7\f8 





Blood prissure 


Serologic tests 


actenologic 
tests 


iiiniiBiinii^iiiini!!iiii!iiii! 


l-iL. 18 InK-.sli.wl ,h„I „f lyplHml t-'V.-r In pal ii'nl l,.:.l.'.l 

^ syiiiploiiiaiic<illy 

Persons who have survivcMi typhoid fever acquire lasting iininniiily. 
During the first 2-3 days of the disease the blond shows inodeiate leu- 

cocytosis which is later rei)laeed by IcMieopenia 'j' “ , ■ Y 

nhoid fever (up to 4, 000-3,000 leucocyte's per 1 cu nun of blood) w.tb 
a eisinopl neutropenia and a shift of the fornu. la to the c'f , 

^ lymphocytosis (33-00 per cent lymphocytes). 

Sometimes the disease Is accompanied by lemocNtosis. 

The clinical picture .,f typhoid fever may often fa.i to show the 

al)Ove-descrihed^ characteristic features. Acute, inodc-rately scmil 
and severe forms of unco.nplicated typhoid ever are d ,sl .ngn.shed . 
The differences between ihc-se forms ar<‘ based on the extent of inlox- 
kalion and intensity of the pathob.gical symptoms, mamh on the 

^^‘:s‘’s:;lmXr‘t;:eXlx^^^^ 

lyphX fever has started, the further course c.f the disease is interiupt- 

ed^and the i.atient quite rapidly recovers {(ihorli le form of typhoid 
Iter) A haemoi i’ltub „f ,1.' causa, iv,. aBon, of .lic disease may play 

a decisive role in the diagnosis of this foirn. 

In a number of cases the clinical symptomatology is very scant. 
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in such atypical — and mildest— forms (typhus abdominalis 
levis, typhus abdominalis levissimus) intoxication is very sligM, 
the typhoid state is absent, the temperature does not rise above dS C, 
the spleen and liver are not or are but slightly enlarged, ^d there is 
no eruption on the skin. Such cases are very difficult to diagn^e and 
may be identified mainly by laboratory methods (primarily by pro- 
duction of a blood and bile culture). . j. 

Ambulatory typhoid fever is a special atypical form of the dise^e, 
patients affected with this form of the disease feel so satisfactory that 
they are able to visit the physician at the dispensary; there have 
been cases, however, when such patients died as the result of compli- 
cation with perforative peritonitis, although they were not known 
to have typhoid fever while alive and they had not observed the nec- 
essary bed and dietary regimen. To diagnose ambulatory 
fever, it is necessary to make wider use of blood, bile, urine and stool 

In persons who have taken a full course of inoculations against 
typhoid fever (by means of tri vaccine, pentavaccine or polyvaccine) 
liie disease runs for the most part an atypical course with an acute 
or subacute onset, short febrile period (8-15 days), slight intoxi- 
cation and very scant eruption on the skin; the blood, despite leuco- 
nenia and relative lymphocytosis, which are characteristic of typi- 
cal cases of the disease, often contains eosinophils (1-2 per cent), com- 


plications are very rare. ksia 

A careful analysis of all the clinical data and repeated blood, bile, 

urine and stool cultures for the purpose of isolating typhoid fever 
bacteria help to diagnose these atypical forms. 

In children 7-3 years of age typhoid fever has a number of peculiar- 
ities; the onset of the disease is usually acute, with m^ked intoxi- 
cation, rapid elevation of the temperature to a high level by the drd- 
4th days of the disease, and subsequent brief remissions. Relative 
bradycardia and a dicrotic pulse are often absent. Vomiting and 
diarrhoea are not infrequently observed. The haomogram is not char- 
actcristic; loucocytosis and retention of eosinophils in the blood are 


^ Diagnosis. Typhoid fever is diagnosed on the basis of the clinical 
picture of the disease with due consideration of epidemiological data 
(possibility of infection from typhoid fever patients or carriers, 
disease incidence in the given locality, season) and the results of labo- 
ratory tests which must, as far as possible, be used to confirm the clin- 
ical diagnosis. 

The 1110*^1 valuable diagnostic method of laboratory test is inocula- 
tion of 10-15 ml of the blood taken from the patient’s vein in lUU 
ml of sterile bile broth or Rappoport’s medium. This inoculation 
is made directly at the patient’s bedside under strictly aseptic condi- 
tions (passing the neck of the vial and its cotton plug over the flame 
of an alcohol burner, etc.). Immediately after the blood inoculation 
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the vial is placed in a thermostat, at 37°C, -fthere the bacteria are 
grown for 24 hours. The laboratory gives the preliminary answer in 
48 hours and the final answer on the fourth day after the inoculation. 
To obtain a blood culture of the causative agent in atypical cases, 
the blood may be inoculated on the very first day f 

The probability of isolating bacteria from the blood is the greater 

precisely in the first days of the disease. HoYCver, » "'‘ y' 

may also he obtained at later periods of the disease f the inocula 
tion is made after the tenth day of the disease, at least 15 ml o 
blood must be taken from the vein, and a fe^v ‘’’“l,'' 

is taken 0.6 ml of 1:1,000 adrenalin solution must be injected sub 

cutaneously. Inoculations must he widely utilized to produce bloo 

'"Thniagnosis of typhoid fever may also he conCrmed 

Widal reaction. For this test 2-3 ml of the ""‘'I ‘ ' 

a test-tube to a bacteriological laboratory. The 
considered positive in a 1:200 litre and in greater ^ 

creasing litres in repeated tests. Tliis test may he perfoimed from the 
8th or 9th day of the disease. If the Widal lest cannot he pe. ormed 
loLly, a sheet of cellophane with two or three separate 1™^ 

of the patient’s blood serum should be sent to the nearest lalioratorj . 

?„ theTaiioratory each piece of cellophane with a drop of the pa- 
tient's blood serum is cut out, soaked in pliysiologic solution, and 
the Widal test is performed with the resultant extract contaiiiing Ihi 

‘"’The wfdal agglutination lest must he performed in all cescs with 
0- and H-anligens of typhoid fever bacteria in the forni of a killed 
culture; determ^ination of the litres of only 0-agglutination is of diag- 

"" wiJr^o Vh^r'osomblance of the clinical picture of typhoid fever 
to that of a number of other infectious diseases a careful ditforent.al 

fever from in the first 4-0 days of 

the disease n should be remembered that typhus patients arc charac- 
SrizeT by ’general neuropsychic excitement hyporaemia -id pi, fi- 
ness of the face congestion of the sclerae and conjuiiclna of the hd. , 
earlier enlargement of the spleen, tachycardia, and 

Icucocvtosis (10 000-13,000 leucocytes per 1 cu mm of the bJood) 

always with neutrophilia and a nuclear shift to the left . A 

liful rosoolous or ro.seolous-petcchial eruption appears on llm 

6th days in cases of typhus (I-ig. 19 and .. . j, 

In identifying typhoid fever il is necessary to diffen.ntialt it trom 

miliaru iubelcuhsil The following symptoms of miliary tuberculosis 

musufe takenlnt^ consideration: considerable fluctuations of temper- 

ature tachycardia, dyspnoea, cyanosis and numerous lesions the 

size of a miHet seed (shadows of perifocal innammalion of pulmonary 

tissue) revealed by roentgenograms of the lungs. 

lOi 



Brucellosis which in the early period of the disease sometimes 
resembles typhoid fever is particularly characterized by chills, fre- 
quent and profuse perspiration, pains in the muscles of the neck and 
in the lumbosacral region, and later by pains and objective changes 
in the joints (swelling, limited mobility) and formation of fibrosit- 

idos (see Fig. 19). . . 

During the first 2-3 days of the disease it is sometimes necessary 

to differentiate typhoid fever from influenza. The latter disease is 
characterized by a rather acute elevation of temperature, a brief 
febrile period, pains in the region of the supraorbital ridges and eye- 
balls, and tracheitis; rhinitis and coughing arc sometimes observed. 

In establishing a differential diagnosis it is necessary to remember 
the possibility of malaria, especially in areas where it is widespread 
and maitily in fresh cases with continuous fever during the first 6-8 
days of tin* disease; later, malaria patients exhibit characteristic 
attacks (»f fever —chills, pyrexia with a subsequent drop in tempera- 
ture and profuse perspiration. In such cases the final diagnosis is 
based on the presence or absence of malarial plasmodia in a thick 
drop of the patient’s blood upon its repeated examination. 

Lal)oratory tests help to differentiate typhoid fever from the 


aCoriuneiil iotied diseases. , 

Complications. The course of typhoid fever may be disturbed by 
vari c)us vatu pi icat ions arising in addition to the main pathologic 
]>rocess. Development of focal ])neumonia was a rather frequent coni- 
plication before the introduction of antibiotics into therapeutic 
practice. I’lieiiiuonia niav develop in the very first days of the disease 
and is l^•vealed bv clinical (dull tympanic sound and crepitant 
rales in llie inferoposlcrior parts of the lungs, sometimes coughing 
and a slight discharge of sputum) and roentgenological data. In 
‘^oine cases pneumonia may develop during later periods of the 


disease. 

Tlirornhoiililehitidcs (most commonly affecting the large veins 
of the lower extremities), parotilides (inflammation of the parotid 
glaiul) and otitides (inllainmation of the middle ear) may develop 
hetween the ISih and 22nd days of the disease. 

X;\nou< laimplicatinn^^ on the part of the nervous system usually 
in the form of pareses and paralyses predominantly affecting the ul- 
nar iKU’ve and tlic hrachial plexus are observed, although compara- 
lividy randy. A picture of lueningo-encephalitis sometimes develops 


in severe cases of typlioid fever. 

may. during late periods of the disease (between 

tlio Hith and 2rith days), develop collapse, i. e., acute vascular insuf- 
ficiency as a result of a rapid redistribution of the blood from the 
peripheral vessels to the vessels of the abdominal organs; the symp- 
i-'nis of collapse are sudden exlrcino pallor of the skin, perspiration, 
lliroady pulse, drop in blood pressure and an uneven drop in tempera- 
ture. Myocarditis sometimes developing during late periods of the 
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disease must be mentioned as one of the important complications of 
typhoid fever; the symptoms of this complication are tachycardia, 
extension of the percussion bordere of the heart, dull heart sounds 
and systolic murmur; the electrocardiogram shows a flattened or neg- 
ative T wave and depression of the S-T segment, especially in the 
chest leads. 

The intestinal complications include intestinal haemorrhage 
■which arise on destruction of blood vessels in the region of necrosis 
of a Payer’s patch or a solitary lymphatic nodule. The development 
of haemorrhages is fostered by a diminished ability of the blood to 
clot, a decrease in thrombocytes and insufficient formation of pro- 
thrombin in the liver. Intestinal haemorrhage manifests itself in sud- 
den pallor of the patient, a sharp acceleration of the pulse, and a drop 
in blood pressure and temperature (see Fig. 18) to normal or subnor- 
mal figures. Several hours later the patient’s faeces show an admix- 
ture of fresh or altered (black) blood, depending on the time of the 
bowel movement. If the patient has a stool several hours after the 
haemorrhage, the stool is dark, tarry (melaena). Intestinal haemor- 
rhages may recur in the course of one day or several days in succes- 
sion. Tlioy may be massive (up to 500 ml of blood) or very slight, 
llif^roby (iotoriii ini iig llic clinic<il syiiiptoiiis find consc(ju6nc8S of 


the haeijiorrliagcs. 

Intestinal haemorrhages most commonly appear in complicated 
cases of typhoid fever between the 16th and 25th days of the disease. 
Perforation of an intestinal ulcer is particularly dangerous; if no aid 

administered in duo time, this complication leads to development of 
l)criloniti.«. In some cases of perforation patients experience a sudden 
sliarp pain in the abdomen, the skin rapidly pales, the face becomes 
drawn, drops of .sweat appear on the forehead, the pulse is sharply 
accelerated and is of low tension and weak filling (phenomena of col- 
lapse). Now and then retching is observed. The abdominal muscles, 
especially in tlie suprapubic and iliac regions are tense. The tongue 
Itecoiues ' dry, and signs of iieritoncal irritation appear, tension 
nf tlie anterior abdominal wall usually being a positive Shchotkin- 
i;iiinil)erg’.s sign; intestinal peristalsis either fails to be auscultated 
thrcjugh a phonondoscopo or is weakened; percussion shows the liver 
to be displaced upward because of the air present in the abdominal 
cavity; the nunilx'r of leucocytes in the blood increases in the very 
first 2-3 hours folb.wing perforation; leucopenia present before the 
pi rforation of the intestine is replaced by leucocytosis. Upon the 
ica^t suspicion of [x'rforalion of intestinal ulcer a surgeon must be 
. iMiMthi d .uul the patient must be transferred to the surgical division 
.if the hospital; coiinrmation of this diagnosis must be immediately 


i ilh'ucil h\- surgical intervention. 

I hr late days of the disease, for example, the 3rd or 4th weeks in 
I a.-i's untreated with antibiotics, are the most dangerous period of 
l\phoid fever because of the possible development of serious compli- 
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cations. The possibility of relapses observed in cases of symptomatic 
treatment, as well as in those treated with antibiotics, has already 
been mentioned. 

Patients treated with antibiotics have but few complications and 
no purulent complications at all. But even in cases treated with 
antibiotics collapses, intestinal haemorrhages and perforations of 
intestinal ulcers are sometimes observed, for which reasons pa- 
tients must be kept on a diet and in bed. 

Treatment and care of patients. Complete rest, cleanliness of tlie 
hospital ward, plenty of fresh air, and a temperature of 19-20'C are 
indispensable conditions for typhoid fever patients. 

In the regions of the sacrum, scapulae and buttocks, where the 
pressure produced by the weight of the body is the greatest, the pa- 
tient’s skin, especially in severe cases, must he rubbed down with 
camphor alcohol or vegetable oil. It is good to sponge the body witli 
warm water containing cologne or mint tincture since it reftexly 
improves circulation and respiration. In severe cases the oral cavil\ 
must be wiped with a cotton tampon soaked in a 2 per cent boric 
acid solution. All other patients must rinse tiieir mouths with the .‘iame 
solution twice a day and, if possible, brush tlioir teeth. 

In cases of intense headaches it is necessary to api>ly an icebag to 
the patient’s head for 15 minutes with intervals of the same durution. 
To prevent pneumoniae which are fostered hy liypo.«tases, tin* i>a- 
tients should be turned in bed as often as j)ossil>le. 

Patients must be fed 4-5 times a day; debilitated patients must be 


patiently fed by the Iiospital personnel. 

The food given to patients must be easily assimilable, highly calo- 
ric (up to 3,000 Cal per day), vitamin-rich, finely-ground and scmili(]- 
uid. Under no circumstances may the patients he given irritating. 


seasoned or coarse food. 

During the febrile period and for the first 8-10 days following the 
drop in temperature the diet of typhoid fever patients must contain 
no foods caj)able of mechanically or chemically irritating the ga>troin- 
testinal tract. The food must be as varied as possible. The patient s 
diet must include white zwiel)ack (75 g per day), while lialf-.stale 
bread (150-200 g), salmon or sturgeon caviare (25 g), fresh butter (2,)- 
40 g), chicken-egg yolks (2), fresh curds (200 g), sour cream {I'o g). 
sour milk, kefir or acidophilous soured milk (up to 500 g of one ol 
these dairy products). 

Hot dishes arc served in tlie form of broths (250 g) made of lean lieet 
or chicken; soup with semolina and quenelles, and rice or oalnical 
soups are very healthful. As .second courses the patients may he giv- 
en for dinner steamed meat or fish balls with mashed potatoes lo 
which 10 g of fresh butler is added, well-boiled vegetables wbicb do 
not contain large amounts of cellulo.se, wcll-cookod seiniliqiiid cere- 
als (buckwheat or rice; the latter is cooked in milk diluted with water) 
10 g of fresh butter being added to each portion, or fresh boiled 
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fish with vormicclli. The patients should be given fruit and berry 
jellies, stewed, well-sieved fruit, sweet varieties of fresh fruit, peeled 
and pitted, ground fresh apples, baked apples, fruit preserves, mousses, 
creams, natural fruit and berry juices which contain a lot of 
vitamins (especially black currant and orange juices). The patients 
must be given plenty to drink, particularly rose hips syrup, alkaline 
mineral waters, sweet tea and small amounts of coffee. 

I n recent years medicine has acquired new highly effective medicin- 
al preparations for the treatment of typhoid fever, namely, syntho- 
inycin (chloramphenicol) and Icvomycctin. 

Levomycetin is administered per os in a dose of 0.5 g 6 times per 
day untii the temperature drops, which occurs on an average 3-6 
days after the beginning of the treatment; the preparation is given in 
the same doses for another 2-3 days after the drop in temperature. 
Then it is administered iii a dose of 0.5 g 4 times per day for 7-8 days 
until the tenth day of normal temperature inclusive (see Fig. 17). 
A complete course of treatment lakes from 32 to 40-42 g of levomyce- 
tin. This scheme of treatment is the most rational. 

In patients treated with antibiotics the intoxication quite soon 
(liiiiinislies. tlie temperature is normalized, the various other morbid 
svtiiptiuiis mitigate and tlicn totally disappear. 

‘ As practice has shown, treatment of typhoid fever patients with 
le\ (miyceliii is the most effective when administered as follows: 
n.f) g limes per day iiptothe 2nd dayof normal temperature (inclu- 
-iv<>) and <b.') g 4 t lines per day from the 3rd to the 10th day of normal 
tiMiipcrature. 

During Ihe Irealnienl with synlhomycin or levomycetin various 
side ell.‘cls (toxic and al lergic) — nausea, vomiting, diarrhoea, abdomi- 
nal [)ains, and drug eruptions — may sometimes be observed. In 
iiMisl cases they do not contraindicate further use of the preparation, 
although for Individual patients the treatment with antibiotics has 
to lu' cancelled because of marked intolerance phenomena. 

Despite the general succe.s.s of treatment with antibiotics individ- 
ual patioiits may suffer relapses or become carriers. In view of the 
possibility of lat(‘ r(‘la[>ses patients treated with antibiotics are not 
ilischarged from the hospital before 23 days following the normali- 
zation of temperature. Bacteria-carrying is usually developed by 
per^otis \v)io have survivi'd pathologic disturbances in the biliary- 
hefial ic systimi — cholecystitides, cholangitidcs and hepatitides (main- 
1 V bv womi'u). I’rinarv bacteria-carrying duo to the presence of 
typhoid f(‘vcr bacteria in the urinary tract is observed much less fre- 
>; n.'ii 1 i y , 

During the troatineiit it is necessary to support the patient’s car- 
diosii'-cular functions; it should he noted that the functions of the 

’.vsv'/.v are mostly affected, for which reason, when indicated, the 
patient is administered per os or in injections ephedrine (0.6 ml of a 
b pi‘r cent solution) and cordiaminc (nikethamide) (20 drops per os or 


2 ml subcutaneously), the administration of these preparations being 
repeated 3-4 times per day, according to indications. 

In cases of persistent insomnia the patients are given hypnodcs 
(luminal, barbamyl [amytal sodium) and medinal [barbital sodiuml). 
It is particularly important to identify the various complications 

and take measures to eliminate them. -i • 

In cases of intestinal haemorrhage the patient is temporal ih giv- 
en no food (for 10-12 hours), hut may ho given something to drink 
in small portions. To terminate the intestinal haemorrhage the pa- 

given a transfusion oM25-150 ml of 
group or group 1(0). since it acts liaemostatica 1>. rolbrning tin. 
Lemorrha^ge the patient is administered per os a 10 per cent calcium 
chloride solution (in tahle-spoonfiils) and vitamin K (\ u asol , in sin 
gle doses of 0.013 g); those preparations are given 3 times per da\ ioi 

^ Perforation of an intestinal ulcer, if the diagnosis is estal.l i-lied 
with adequate precision, serves as an indication for an nnmedi.ite 

operation In cases of collapse the ,mtient is ^ 

injections of a 5 per cent glucose solution, and of ph>siologu 

^’^In'^lvphoid^'eierm prognosis is determined by tiio severity of 
the disease, the character of complications and the therapeutic mea- 

sin fee I inn and rules for discharf^in}’ patients. Tl.e 
croments in the liedpaii or chamberpot are covered foi 3 houis v Hh a 
similar amount of a 10 per cent chloride of lime solution or are mixed 
with dry chloride of lime and allowed to stand for the same peii.j 
of time'^ollowing which the detoxicated e.xcrements may he ponied 

manipulation the attending personnel must \ 

hands with a 0.5 per cent chloramine solution --><1 l> > 
ter and soap. After meals the pat lent s dishes ns * 

disappoaranco of the .-linical .nan, festal, ons o he J . 

before the Idth day of normal te.np.Tature tn 7:"" . '‘j, , 

15th and 18th days of normal temperature) and to inocnlale !• 
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tient’s bile in Rappoport’s medium or agar on the 14th or 16th day 
of normal temperature. If the bacteriological tests cannot be per- 
formed, it is necessary to adhere to the aforementioned periods oliso^ 
lation of convalescents. If the person who recovered from typhoid 
fever was a carrier at the time of his discharge from the hospital, 
cultures of his stool, urine and duodenal contents must be made five 
times within the first month. The epidemiologist takes the carrier 
under general observation and gives him and the people surrounding 
him instructions in hygiene. 

If the person who has recovered from typhoid fever is a worker of 
the food industry, water-supply system or children’s institutions, 
he is not allowed to work for one month during which the aforementio- 
ned bacteriological tests are performed. If all the tests prove negative 
at the end of the month following the person’s discharge from the 
hospital, the given person may be allowed to return to w^ork, but must 
he examined for typhoid fever bacteria-carrying every 3 months 
for a period of 5 years. 

Prevention. General sanitary and hygienic measures— proper wa- 
ter supply and sewerage in populated areas, extermination of flies, 
observance of rules of personal hygiene, especially washing the hands 
before meals — play a very important part in preventing typhoid 
fever. It is very important to reveal bacteria carriers and to dismiss 
them from work in the food industry, grocery and provision shops, 
lunch rooms, dining-rooms, hospitals and children’s establishments. 
All typhoid fever patients are subject to compulsory hospitalization, 
while the focus of the disease must be disinfected. 

Inoculations with a typhoid vaccine help to reduce typhoid fever 
incidence. If the person immunized against typhoid fever contracts 
the disease just the same, the disease runs a rather favourable course. 
The population must be regularly given instructions in hygiene. 

If the population is supplied with water from wells, the framework 
of the wells must bo properly made and the wells must have clay 
or concrete key.stones to prevent water from flowing from the sur- 
face of the earth back into the wells. 


PAnATYPIJOll) ILVER A AND PARATYPHOID FEVER B 
(PARATYPHIS ABDOMINALIS A AND PARATYPHUS 
ABIK)MINALIS B) 

Tiiral yphoid fevers A and B are closely related to typhoid fever in 
ilicir clinical pictures, are absolutely identical to the latter in their 
.'Pidciiiiological characteristics, but differ from it as to the proper- 
lies of the causative agents. 

rhe difference between the causative agents of paratyphoid fever 
A {Salmonella paratyphosa), paratyphoid fever B {Salmonella schoit- 
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ntiilleri) and typhoid fever {Salmonella typfiosa) consists only in the 
peculiarities of some of their biological properties— the antigenic 
pattern of the bacterial cell, enzymatic, biochemical activity and 

the ability of the bacteria to agglutinate by specific serums. 

Man contracts paratyphoid fever A and paratyphoid fever B when 
virulent causative agents of these diseases gain entrance into bis 

mouth. , 

The incubation period of paratyphoid fevers A and B is on the aver- 
age 2-3 days shorter than that of typhoid fever. In all three diseases 
often commonly referred to as typhoid-paratyphoid fevers it is the lym- 
phatic apparatus of the small intestine, i. c., Peyer’s patches and 
solitary lymphatic nodules that are affected, and ulcer.s are formed. 

In paratyphoid fevers the intoxication of the organism is not so 
intense as it is in typhoid fever, but bacteriaemia persists all through 
the febrile period. An attack of these diseases confers lasting irnmum- 


^The clinical pictures of paratyphoid fevers A and B are practical- 
ly identical with that of typhoid fever and differ from the latter oni> 
in some details. However, certain characteristics of these diseases 
should bo remembered; for example, repeated chills with temiKua- 
turo variations are possible in paratyphoid fever A, and relapses arc 
observed more frequently than in typhoid fever. I ar.ityp lou c\ 

B is sometimes characterized by an acute onset, rather plentitui ro* 
seolous eruption and at limes herpetic eruptions on the skin ol llio 

upper lip near the nostrils. . 

Diaphoresis and moderate leucocytosis with eosinopenia are 

not infrequently observed in paratyphoid fevers A and B. 

The clinical course of paratyphoid fever B sometimes 
that of food poisoning of salmonellac etiology (abdominal pain . 
diarrhoea, nausea or vomiting); at the same time the patients exh l> 
it an enlarged spleen and leucopenia with relative 

The question of diagnosis is decided by bacteriological stool and vom- 

itus tests, and blood cultures; in addition to those tests it ntces 
sary to perform the agglutination test with a water suspension oi 

salmonellac and a homologous strain. 

As a rule, paratyphoid fevers A and B run a more 
than typhoid fever and less f^^d'Y^riUy produce such severe 
cations as perforation of intestinal ulcer and intcstina - 
ges. However, all tli esc differences arc quite ^ondiliona an 1 far ti 
constant. Paratyphoid fevers A and B may bo *'^***'\l’/ . 

guished from typhoid fever only by d 

(cultures of the patient’s blood, urine, stool and bile, and the Wid. 

test with appropriate antigens). — ^ 

If these tests cannot, for some reason, be performed, J 

when the clinical picture attests typhoid-paratyphoid foyer, it is n 
ossary to diagnose the condition as typhoid fever and hospital i/.o 

the patient with this diagnosis. 
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The methods of diagnosis and treatment , the conditions for hospi- 
talizing patients and the time for discharging them, as well as car- 
rying out anti-epidemic measures in cases of paratyphoid fevers A 
and B, arc the same as in typhoid fever. It must also be emphasized 
that paratyphoid fevers occur much less frequently than typhoid 
fever; paratyphoid fever A is observed particularly rarely. 

People who have survived an attack of paratyphoid fevers A and 
B may become acute (for about 3 months) or chronic carriers. As in 
cases of typhoid fever bacteria-carrying, the carriers of paratyphoid 
infection are not allowed to work in the food industry, provision 
shops, dining-rooms, lunch rooms, restaurants, w'ater-supply struc- 
tures, etc. 

To reveal carriers repeated urine and bile cultures in Rappoport’s 
mecliiiin with reinoculation in agar, and stool cultures in Kauff- 
mann's and Endo’s media are required. 

POOD POISONING 

Fond poisoning rt‘jirpseiits an extensive group of acute human infectious 
(lisciiM's cfiuscii by various microbes and tbeir toxins on consumption of iii- 
foc'tcii fM(nl>iufTs. Tlic diseases are accompanied by general intoxication, cle- 
^al(•cl ifiiiiitTatnn', cardiovascular disorders (to the point of collapse) and 
gast ri'iiitrst ina! syuiploins. 

Acfiology. The causative agents of food poisoning constitute a 
large group of bacteria (close to 530 different representatives), the 
most ini jtorlniit of which are the salinonellae named in honour of mi- 
crobiologist Daniel Elmer Salmon; this group inchidcs the most com- 
monly occurring bacteria {So Inionel la Uj phi murium), Gartner's ba- 
cilli and many others. In addition to salmonellae food poisoning may 
1)0 caused by conditionally pathogenic bacteria, for example, the 
Proteus vulgaris, staphylococci, streptococci, and even the colon ba- 
cillus. The development of food poisoning caused by conditionally 
pathogenic microbes is determined by massive invasion, diminished 
defense properties of the organism, and disorders of the gastric and 
inleslinal functions. 

The causative agents of food poisoning may live in infected food- 
stuffs for a number of days. 

Epidemiolog]!. Consumption of meat and fish infected with sal- 
monellae is the most common cause of food poisoning. 

The meat of cattle may become infected during their lifetime be- 
cause naturally f)ccurriiig diseases caused by salmonellae are some- 
times ohsi’ived in cattle and pigs; moreover, the slaughter, dressing 
and transportation of the carcasses under unsanitary conditions may 
also foster infection of the meat. Analogously, failure to observe the 
rules of food hygiene in salting fish often resulted in its infection 
(mainly with Gartner's bacteria), as well as infection of the foods 
prejtari'd from fisli. 
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It should be emphasized that in cases of inappropriate storage and 
processing of meat and fish products in kitciiens there is a serious 
danger of infecting these products with the result that single cases, 
as well as outbreaks of food poisoning, have repeatedly been 
observed among the people who consumed them. 

In addition to meat and fish, food poisoning may be caused l>y 
other foods infected in the process of their iireparation or storage. 
There have been cases of human infection caused by conMiniption 
of duck and goose flesh, as well as duck and goose eggs. Sporadic 
cases and outbreaks of food poisoning caused by consumption .d 

infected milk have been repeatedly observed. 

Food poisoning may be caused by pathogenic sliiphylococci if tlie 
food, especially cream for cakes and pastries, which is a g<)od nntn- 
ent medium, was prepared by persons aflecled with pyodeiina-, of 

Failure to observe rules of sanitation and hygiene in where 

food is prepared or distrilmlod may lead to infection of foods witli 
pathogenic and conditionally pathogenic {Proteus, colon ha(il!n>) 
microbes. Favourublo co, . dilions for mulliplicnUon o 
and accumulation in the foods of toxic substances fornunl^luu t H 

microbes die are created by the grinding of foodslnl s (pates, nual- 
jellies, force-meats, boiled sausage) and in cases o tbeir niisanilaiy 
storage, as xvell as xvilbonl Ibcir requisite cooling. I be xvann sea- e- 
aro conducive to nuiltiplicalinn of patliogenie niu rnbes in lood-l ills 
xvitb the result tbal cases of fund poisoning lire more coinmon dol- 
ing these seasons; henvover, failure In observe the ni es of storing ood- 
stiiffs under refrigeration at any lime of the year leads lo iiiiillipli 
cation of the causativn agents of food pmsniiing in lliein. 

Food poisoning occurs mainly as single (sporadic) rasis. allb. u„l 

nia.sro,Ubreaks !re also possible, if several peojde ' 

the same food. (Jiitbreaks of food poisoning are ibaraelcii/ d y . 

short inenbation period and mass incidence 

consumed the same food, as xvcil as an approximately „ 

onset of the disease. Owing to Soviet sai.i ary ay,s ' 

for continuous control of food industries and trading 
dining-rooms, liincb-rooins, restaurants etc., Ibo ntiinbe of .as s 
and, c^ipccially, outbreaks of salnionel lae food poisoning in the I SSIl 

are dccroasing wilh each pa.ssiiig year. fiVw. m ,iI, 

Pathogenesis and pathologic analom;/ 1 be development .if tb pa 

ologic process in fo.id p.,iso.,ing is fostered by '""'•'‘'7 

organks 11 and the direct inll.ience <,f the causative agenl.s ..1 tb. d.si ..si 

on^thc mucus inemf.raue of the gas..;..i..tes.i..al tract S.mH. f...a^ 
food poisoning arc acco..,pa.,ied by baclenaeinia V 7 

aeent multinlying in the lissuos; this occurs in (lisoaMs i.»i. U 

hy Breslau’s bacilli {Salmonella tij phi murium). 
cardiovascular and nervous syslems associated \s i i ) I ^ 
specific intoxication, as well as syinpl.ims of acute , 
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determine the clinical picture of food poisoning. Autopsies of per- 
sons who died of food poisoning reveal oedema and hyperaemia of 
the mucosa of the small intestine and numerous haemorrhages in 
the intestinal wall. The spleen and liver are enlarged and their 
parenchjmiatous cells are degenerated. 

Clinical picture. The incubation period is most commonly 8-14 
hours, but it may vary from 2 to 24 hours and sometimes longer. 

Classification. On the basis of the latest scientific conceptions the follow- 
ing conditions must be distinguished according to their clinical course: (1) 
acute salinonellal gastroenteritis, (2) acutest salmonellal gastroenteritis, (3) 
typhoid form of infection (salmonellosis typhoidea), (4) salmonellal entero- 
colitis (enterocolitis salmonellosa), (5) salmonellal gastroenterocolitis, and 
(G) salmonellal sepsis. A clinical variant of salmonollal gastroenteritis is gas- 
truentorucolitis which may be considered a separate disease entity. In individ- 
ual cases the clinical aspect of the disease may be limited to the picture of 
isdlatetl acute gastritis. 

The course of the disease described below corresponds to the typi- 
cal acute form of salmonellal gastroenteritis. 

.-Vs a rule, food poisoning begins acutely with general indisposi- 
tion, nausea, repeated vomiting and abdominal pains; those symp- 
toms are followed by a frequent liquid stool of a faecal character 
(aruto gasiroetUeritis). The intoxication manifests itself in pallor 
of llio skin, a pulse of low tension and diminished filling, arterial 
and venous hypotension (usually the blood pressure is lowered), 
(lull heart sounds, tachycardia, and intense thirst; the longue is dry 
and coated, the abdomen is inflated and painful in the epigastric re- 
gion. 'riie temperature often reaches a high level but the duration of 
(lie febrile period is short (2-5 days). In some cases (gastroenterocoli- 
tic form, of the disease) the excrements contain a slight admixture 
of iiiucus and oven blood in the form of streaks, which creates a cer- 
tain resemblance of dysentery. The blood picture is characterized by 
leucocytosis and neutrophilia. 

In caso.s of considerable intoxication the disease runs a severe 
course. In these cases the blood is thickened, which is attested by 
high liaernoglobin and erythrocyte figures, the organism becomes 
dohydraU’d, and acute vascular insufficiency (collapse) and convul- 
sions are possible. 

In cases where the disease runs a favourable course and with early 
rational treatment nil morbid phenomena abate within 4-6 days. 
Sometimes prolonged excretion of bacteria is possible. 

7'he above description is one of a typical course of food poisoning, 
hilt in addition to those typical forms of diseases there may also be 
' ases of food poisoning with different clinical pictures (see classifi- 
eation). 

A special clinical form of food poisoning is acutest salmonellal gas- 
troenteritis (gastroenteritis acuU.ssima salmonellosa). The disease 
devedops extremely rapidly; the patients suffer from repeated ox- 
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haustive vomiting, have a frcqiiont liquid stool (water faecal 
with a fetid odour) and exhil>it sharp dehydration of the orgatiistn, 
pallor of the skin with cyanotic lips, a thready pulse, arterial hyjio- 
tension, low body temperature and convulsions. Tliis grave condi- 
tion may constitute a serious threat to life, esjjecially in cases wIkmi* 
therapy was begun late. 

Tha gaslroenterocoiuic form of food poisoning may very greatly 
resemble acute dysentery ('^ee c)jaj)ter on di!'f«‘rent iai diagnosis l>e- 
1 ow) . 

The typhoid form occurs in one of tlie two following variants; 
it may begin with manifestations of general into.xication resem- 
bling the typhoid state, or, setting in with a clinical picture of 
acute salmoncllal gastroenteritis involving a liigh temperature re- 
action it exhibits a 2-3-day remission with subsequent development 
of the typhoid state. These cases show a saddleback temperature 
curve, each wave lasting 5-b days. The causative agents circulate 
in the blood all ihrougli the febrile period arid produce stable liac- 
teriaernia. Many sporadic cases and outl)reaks have been described. 
The typhoid course of food poisoning is observed mainly in cases of 
paratyphoid fever C; thi.s disea.so is sometimes characterized by 
transition (although rarely) to protracted forms and may also de- 
velop clironiosepsis with formation of pnruliMil foci in dillereni or- 
gans ami tissues. 

Diagnosis. I'he main role in diagnosing food |)oisoning is ])la>ed 
by lh(* clinical picture of the disease and the epidemiological data 
(the connection of the given case with consumption of an itifecled 
food) sui)plomented hy bacteriological and serological test>.; tin* 
diagnosis rotiuires cultures of the stool. l)loo(l, vomilus and the ga*^- 
tric lavage waters in l*b)skiryov *s medium. .\ti aggi ut i tial ion te>l 
of a water suspension or homologous sli’ain with the* [uilienl s blond 
serum may l)e p(*rfoiin(Ml as early as tin* Stb-lOth days ol the (li'-iM'-e, 
The test should be repmiti“d evcr.N 'i-b days, taking note ol tin- in- 
crease in litres. 

A differential dinanosis should In* (“Stabli>bed in cases ol acute 
poi.soning with mnsbrooms and cheiJiical siib.-laiices. paJal> j)boiil 
fever IJ, cholera and dysentery; the epidemiological data must be 
taken into consideratitm. It should be remembered that in clmlera 
diarrhoea jirocedes vcitnilirig, tluua* is a sharper deli \‘li’al ion . and 
convulsions are often obs(>rved; if cholera is suspc'cled. it i< ne» cs- 
sary to consider the ej)idemiological ilala and maki* <'ultur(‘S ol the 
patient’s .stool and vomilus in 1 per cent pe[»lone water (see I'.ibb' 1). 

Cases of the gastroenl(*r<ic<»lilic form of fr»od poisoning i'e((iiire 
a diffcrenlial diagnosis witli acute dysentery wliicb. esiiecially when 
caused by Sonue’.s bacilli, may in its course rc-semble salmonellosis. 
It should 'he remembered that in dysentery pains are mon* fie- 
quenlly observed in the region of tlie sigmoid c.olon ami the lower 
part of the abdomen, a sf)asni of the sigmoid colon Is nt)t<’<i more 
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often and is more strongly pronounced, the stool not infrequently 
contains mucus and blood, and rectoromanoscopic data attest more 

distinct changes in the mucosa of the colon. 

Patients suffering from food poisoning of salmonella! aetiology 
have diffuse abdominal pains and leucocytosis, and vomit repeatedly. 

To draw a clear line between acute dysentery and food poisoning, 
it is necessary to make wider use of bacteriological and serological 
tests. It .sliould be remembered that myocardial infarction may be 
accompanied by symptoms resembling those of food poisoning. 

If food poisoning is suspected, it is necessary to perform bacte- 
riological tests of the faeces, vomitus and gastric lavage waters 
collected from the patient (separately!) in sterilized glass jars with 

tight-rating lids. 

In addition to the above, it is necessary to test bacteriologically 
the foods whicli served as the cause of the poisoning. In winter the 
jars with the samples arc transported to the laboratory in a box 
padded with cotton. About 150-200 g of vomitus, a similar amount 
of gastric lavage waters and 200-250 g of the suspicious food con- 
sumed by the patieiU are sent to the microbiological laboratory to 
be te>le<l. Kach of those samples is taken in a clean and prelimi- 
iiaiily sterilized glass jar lightly covered with oil-paper. 

Tn'iitoicut fnul Cora of pnaVn/s. Immediately after admission of 
tlie patient to llie hospital it is necessary to wash out his stoniach 
through a thick tube with a warm 0.5 per cent sodium bicarbonate 
solution. At tin; same time the patient is given a salt cathartic g 
nf inai^nosiurn sulphate). It is important to watch the state of the 
cardiovascular system and systematically to control the blood pres- 
sure, resorting, if need he, to ephedrinc, cordiamiiie and even to 
mesa ton ( m eta-ox y phenyl mcthylaminoothanol hydrochloride). In 
cases of marked intoxication the patient is administered twice a 
day intravenously 0.85 per cent physiologic saline solution — 500 ml 
for each infusion and additionally 2 litres a day by the drip method. 
Simultaneously physiologic solution and a 5 per cent glucose solu- 
tion (500 ml eacli)'are administered subcutaneously into the lateral 
surface of the thighs. In addition to the infusions of physiologic 
solution the patient is daily given a 40 per cent glucose solution 
(.50-10(1 ml per infusion) intravenoii.sly. In cases of extreme dehydra- 
tion of tl»e organism the patient i.s administered, in addition to the 
foreg(ung. 15 ml of a 10 per cent sodium chloride solution once or 
t\vic(‘ a day intravenously; ma.ssive drip infusions of a 5 per cent 
glucose solution are heneficial. 

.Aiaibiolics do not decide the success of Ihe^treatment, but lo- 
voinycotin may be recomtneiuled in a dose of 0.5 g 6 times 
for 4-5 davs (although the therapeutic effect is very doubtful). 
The patient must be kept in l)cd; in cases of circulatory disorders 
hot water bottles are applied to tlie feet. A sparing diet is required 
for the period of acute manifestations of the disease. 
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In a slate of collapse tlic patient iiiiist be given an infusion of 
freshly prepared Polosukhin’s anlishock solution (500 ml) and 
physiologic solution; vascular tone is maintained by injections of 
ephedrine or cordiamine and sometimes mesaton. 

The patient’s excrcinonts must be disinfected directly in the 
bedpan with a 10 per cent clarifying chloride of liine solution in 
an amount equal to that of the excrements. Convalescents arc dis- 
charged after clinical cure on the basis of negative results of their 
stool culture. 

Prevention. The main part in preventing food poisoning is played 
by veterinary and sanitary control of cattle to in* slaughtered, ob- 
servance of the rules of sanitation and hygiene in storing meat, 
fish and other foodstuffs, and proper proce.ssing and storing of food 


under refrigeration. 

All tables and hoards on whicli food is dressed, as well as all otlier 
kitchen accessories, must he kept clean. Workers of the food in- 
dustry, kitchens, children's itjslitntions, restanranls, food shops 
and stalls must observe the rule.s of sanitation and hygiene in dress- 
ing and storing foods under rcfrig(‘ration ami must see to it that 
the consumers get iiigli-ciuality froli foj)dsluils. fliey iiuist niaKe 
stire that their hands are always cleati and that they arc not ulte< i(Mi 
with pyodermas since contamitiatioti of foodslulls with ininilent 
discharges from tlie skin of the hands ma\' h'ad to ^eviue slJ’i'pto- 
coccujs and staphylococcus food inf(*clion. 

Veterinary and sanitary-hygienic ccmtrol must he <‘llecled daily 
at places designed for cattle slaughter ami carcass-dressing, as well 
as for fish-salting. Some kinds of lisli. j)aiticularly hiimphack sal- 
mon, may, when salted under unsanitary conditions. Imcoiiie in- 
fected with salinonellae. f«ir example, (larlncr s bacilli. 

Scientifically elaborated rules of food hygiene are now observed 
and method.s of bacteriological and serological control of meat, 
fish and milk are widely used in tin- ISSlt. 


BOTULISM (BOTULISMUS) 


Botullmi is an aciHe pciioral infectious disca.<e of (ho erouji of food poison- 
ing; it is caused by ifu- Clo:ilri>liiirn bol it litium (an anaerobic bacillus) and is 
ciiaraclorizod l>y severe focal loxic affection of the central nervous sys'eiii. 


Aetiolof’ij. The causative agent of the disease i.s the strictly anae- 
robic and 5 j)ore-heariiig hacteriuiii C lostridiuni botulinutn ^\hich 
is capable of secreting, both in pure cultures and in tlic infected 
organism, one of llm strongest poisons (exoloxin) wliosc pathogenic 
effect i.s greater than tliat of any other known bacterial exoloxin. 
Its pure exotoxin ha.s been produced in crystalline form. 

Five types of Clostridium botulinutn — A, H, C, I) and K — are 
distinguished according to their antigenic properties and formation 



ot exotoxic substances. The cases of botulism described in the USSR 

were caused by the A, B and E types. 

As strictly anaerobic microorganisms the causative agents of bot- 
ulism very well develop in foodstuffs which have little access of 
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^'smokcd and salt meats (especially ham and sausages), some kinds 
of cartilaginous fish, canned meat, fish and vegetables ^ay be in- 
fected with vegetative forms or spores of the Clostridium botahnum. 
In the external environment the causative agent of the disease 
exists mainly in the form of spores noted for considerable resistance 

to various unfavourable external influences. 

The vegetative forms of the Clostridium botulinum produce es- 
pecially virulent exotoxins. The guinea pig can be killed by intra- 
Lritoneal administration of 0.000.001 ml of liquid botulinus toxin. 

Epidemiolofiy. Botulism may occur in sporadic cases and in small 
outbreaks; the latter is due to consumption of the same infected 

food bv several people. , . rr * 

Botulism is usually caused by consumption of foodstuffs contain- 
ing botulinus bacteria (vegetative forms and spores), as well as t he 
oxotoxin produced by the causative agent. The exotoxin forms the 

most intensively at a temperature of 35-37 C. 

Ham. sau.sagos, canned meat, fish and vegetables and cartilag - 
nous fish (sturgeon, beluga, sovryuga) are most commonly infocte^^^ 
Botulinus bacteria arc rather widely distributed in nature and 
are found on vegetables, fruit, grain and fodder grasses. Cartilag- 
inous fisl, becomes infected if it is damaged when caught or dressed, 
the botulinus liacleria penetrating from the intestinal contents 
uf the llsb where they may be present under normal conditions. 
Fish fivslily dry-cured al homo and home-made canned foods and 
liam miiv constitute a serious epidemiological danger. 

To [irovent the possible infection of cartilaginous fish and sprats 
where ihov are caught, dressed and canned, it is necessary strictly 
to ..bserve the requisite sanitary and hygienic rules. At canning 
factoriivs both tlie raw materials and the containers must be kept 
under hygienic conditions. All foodstuffs at storehouses, provision 
shops, public catering establishments and at home must be kept 

under refrigeration. . , 

In some cases it Is possible to determine the infection of ham ana 

sausage with botulinus bacteria by the peculiar odour of rancm 

oil it is cliaractoristic that separate parts of moat and Ush proa- 

urls may become infecled with the result that some of the people 

wlio have consumed the given product may contract the disease. 

while the others remain well. . , j 

Botulinus liacteria (vegetative forms and spores 

which germinate in tlic intestines) and their exotoxin m.y gain 

entrance into man’s ga-^trointestinal tract together with infected 

food. Soon afterwards the bacteria penetrate into the general cir- 
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culalion. Absorbed through the intestinal wall tlie exotoxin also 
passes into the general circulation. The toxin allecls n>ainl\ the 
cells of the cranial nerve nuclei and causes dilluse changes in the 
ganglionic cells of the central nervous system. The haclenal inva- 
sion through the intestinal wall gives rise to temporary bacteriae- 
mia with subsequent implantation of tlie causative agent in the 
tissues and organs. 

It should be emphasized that, unlike many other bacterial exo- 
toxins, the toxin produced by the Clostridium hotulnnun \< not 
destroyed by the action of gastric and intestinal juices. 

The most' characteristic results of intoxication are iiare^es am 
paralyses of pharyngeal and oculomotor muscles, vagal paresis amt 

injury to nerve ganglia of the heart. , f i . 

Histological examination of the brain of people who died ()1 bot- 
ulism reveals grave degenerative changes in the ganglionic cell.^, 
circulatory stases and capillary haemorrhages. The myocardium is 
affected by a diffuse dystrophic process. Various iiarenchymalon.-^ 
organs exliihit dystropliy of cells and tissues, and botulimis bacteria 

are often found in the tissues. „ , 

Clinical picture. The incubation period is 0-10 hour.^. but nia> 
last as long as 48 hours. The disease sets in acutely wHli a headache, 
general indisposition, weakness and sometimes repealiMl vuini t mg. 
Tlie stool is in most cases retarded ami the abdomen is inllated (nie- 
leorism). The lemperaluro rises insignificantly ami hnl lor a slioit 
time. From one to two days after the onset of the disease the pa- 
tient begins to experience giddine.ss and develops photopercep ion 
disturbances, i.c., sees all objects as though in a mist; this sensation 
is fidlowed by diphpia (double vision) winch due to paresis ot 
a.ssocialod movements of the eyes (convergence disorder); llm jni]>ils 
are dilated, one pupil often being wider than the otlier (aniMMo- 
riu), marked .strabismus appears, the upper eyelid droops (ptosis) 

and accommodation of the pupils to light is absent. i ,i . 

The patient’s speech liocomes inarliciilale (dysartbria) ami tin 

voice weak; deglutition is disturlxMl and the patient chokes, 
encing difriculties in swallowing not only solid, hut also semiliquid 

The oral mucosa is dry and the patient is discomforted l.y ihiisl. 
The pulse lags behind the temperature level; later eardiac > 

is affected. Tlie b.)rd<-rs of the heart are somewhat exlemhul, tin 
apical sounds are dull, and a systolic mnrnnir is soinel lines aus- 
cultated. The cardiac d islurhaiices may persist for a long lime. 
The capillaries hecome more fragile. In severe cases ami in the ab- 
sence of treatment or in cases of untimely trealment tlie patient 
may die us the result of bulbar r>aralyses (with afleclion of tlie me- 
dulla oblongata nuclei and tlie ninth and tenth pairs of cranial 
nerves) and extreme cardiac faihire*. 

The disease lasts a total of 4-1.0 days. 
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Diagnosis. The disease is diagnosed on the basis of the clinical 
picture and epidemiological data, i-e., consumption of infected 
food, and, in case of an outbreak of botulism, other patients who 
consumed the same food. 

The following biological tost may be porfonned to confirm the clinical diag- 
nosis: 9 ml of blood is taken from the patient’s ulnar vein into a test-tube con- 
taining 1 ml of a 4 per cent sodium citrate solution; 2 ml of this citrated blood 
containing the oxotoxin of botulinus bacteria is administered intraperitoneally 
to each of 3 white mice of which two must die 4-7 hours after the injection; the 
third mouse is used as control (it is preliminarily administered 500 U of poly- 
valent antitoxic serum). ^ 

The meat and fish suspected of infection with the Clostridium botulinum 

U forw^l^ded (in large quantities — 400-500 g) to a laboratory, each portion in 
a clean, dry and preliminarily sterilized (by boiling) glass jar covered with 

oil-paper, sealed and properly labelled. 

To test fisli, parts adjacent to the spine, and internal organs are used, la 
choosing fruit and vegetables to be tested for infection with botulmus bacteria 
parts with dark spots should bo taken. Canned foods must not be tested for 
botulinus bacteria and their exotoxin before the jars have been kept in a ther- 
mostat for 10-12 days: the contents to be tested must be taken from the mternal 
layers of the cans and fed to 3-4 white mice which die within 22-30 hours, if 
the food contains botulinus exoLoxin. 

Botulism must be differentiated from other forms of food poison- 
ing, bulbar forms of poliomyelitis and rabies, and tick-borne and 
lethargic encephalitis in the first 3-4 days of these diseases. It 
should be emphasized that diplopia is the earliest and most typical 
symptom of botulism; for timely revealment of this symptom the 
method of examining the patient described below is recommended. 

Tho patient’s head is fixed in a definite position and a red glass is placed 
before one of his eyes so lliat lie may look through it at a lighted candle located 
along the palionL’s midlino at a distance of 1.5 m from the face (Fig. 20). 

In the presence of oven feebly marked diplopia due to weakness (paresis) 
of one of llie oculomotor muscles the patient will see two differently-coloured 
im.igos of llio candle. The eve behind tlie rod glass will see tho candle Dame as 
red and llie naked eye will see it us usual. This simple test makes possible early 
delf’cLion of the symptom of lUplopia, which facilitates the diagnosis of bot- 
ulism and ensures timely administration of antitoxic therapy. 

Treatment. As soon as possible after admission of the patient 
to the hospital or oven at a ]iolyclinic or dispensary the patient 
must ho given a gastric lavage with a warm 5 per cent sodium bi- 
carbonale solution and administered 25 g of magnesium sulphate 

per os. , 1 i 

Treatment witli aiUiliotulinus serum should be started as early 

as jiossiblc; by iiorindically renewing its stock in every hospital 
it is possible to ensure timely treatment for every botulism patient. 

Before administration of the prescribed amount of antitoxic se- 
rum tho patient’s organism is desensitized with small doses of it. 

polyvalent scrum containing B and E antitoxic serums is used 
for tho treatment. 
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To enhance the immune reaction of the organism and its desen- 
sitization to the botulinus toxin, it is recommended that patients 
should be administered botulinus anatoxin in addition to the anti- 
toxic serum. The anatoxin is administered intramuscularly in a dose 
of 0.5 ml of each type (A, B and E) of anatoxin for the first injection 
and similar doses of these types of anatoxin once more 5 days later. 

Prevention. The principal role in preventing this disease is played 
by social prophylaxis — systematic sanitary control of the food, 
particularly the canning, industry, the meat and fish trade, and 
proper storage of perishable foods. If the can is inflated food it 
contains must not be consumed. To control the quality of canned 
foods, the latter must be selectively examined bacteriologically 
in provision storeliouses, food shops and public catering establish- 
ments. 

Personal prevention consists in consuming only fresh, high qual- 
ity foods, especially ham, sausages and canned foods. Consumption 
of freshly salted fish, including cartilaginous fish, prepared by home 
methods must be avoided. Boiling of frying meat and fish in small 
portions prevents infection with botulism. 


I) VSK.NTICIl V ( II YSK.NTKRIA) 


l)iisriii,r)i i.>; .'ui infi'clioiis di.'soasc which spreads opuloniically upi.»n itifec- 
lion irf man ( the ilitfcsfive Irart; it is char;Kit*rizetl by general inloxl- 
iMtiiNi (if (Ilf orLMiiisni. iitiiitudiical ami funclionnl affections of the larL'C iiile.<* 
.'iml freipienl liipiid .<(ori| containitig inticu-« and blood. 

Ini/r- iuid ilironir foriiis of dyseiilery are disi ingnished. 

Hri' j histiiriral in jortnn tion . The writings of ancient jdjysicians which have 
I’niiie ilowM [<> iiiir time conlain descriptions of acule hiini.'Oi gastrointestinal 
reseiiihline dysentery. The disea.se was very clearly described clinic, illy 
.ilready in the 17tli century. In the first lialf of la.st CLMilury physicians were 
'tnile familiar with (he clinical course and jialhologic anatomy of tlie “bloody 
flux’': Ijiit the di.sease was clearly ilisUnuuished from the similar disease — 
.1 rmn'hia.sis — iiy S. Solovyov (Tomsk) only at the very end of the PHli cen- 

Inry after it had been discovered that the di.sease was caused by bacteria. The 
e.iii<alive acquit of dysentery — ildiillus (hjscnfrriac—wn:? for the first time do- 
•-l•rihed liy A. \ . C.rigorN'PV in IHPI ami in much greater detail by the Japanese 
iii\ e>l igat or K. Shiga in IMPS; the latter had studieil a number of important 
hio]o;>ical properties of thi.s bacillus. Other types of causative agents ‘d this 
disease were de-^crihed later. 

I niil liOtt dysentery, whose causative agents then most commonly belonged 
to lo.xiuenic type-! of bac teria, wa.s, in addition to symi>lomntic agents, widely 
treated with antitoxic .«eriiin: later this .serum was replace«i by sulphonainides, 
hilt today it is extensively treated with sjnlhomycin, levomycclin, slreplomy- 
ein. hiomycin ami <ither antibiotics. 


Aftiolof’y. Dy-senlei’y may bo cmjsod by various .species of dyseii- 
lorii liacloi’ia; tiu'se Include.s the Grigoryev-Shiga bacteria, Flex- 
imr'.s bacilli, Soimc'.s bacilli, Newcastle’s bacilli, etc. Morpholog- 
ically all reprt!.s(Mitalivos of tliis group of bacteria arc 3-u-long 
nonmotilo. gram-negative rods with rounded end.«. Tlio Grigoryev- 
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Shiga bacteria are capable of producing a virulenl exotoxin. Tlie 
most common causative agents of dysentery today are Flexnor's 
and Sonne’s bacilli (of several .serotypes) and from, (itne to tinn- — 
Newcastle’s bacilli, whereas Grigoryev-Shiga’s bacteria are liardly 
ever isolated from the stool of dysentery patients. 

The bacilli dysenteriae are very sensitive to heat and cold and 
various disinfectants (10 per cent chloride of lime, 2 per cent clilor- 
amine solution. 3 per cent lysol solution, etc.). In the e.\t(‘riial 
environment (excreinenls or underwear soiled with faece.s) d\>*‘n- 
toric bacteria may retnain viable for a long time at a tiunpt'ialiiro 
of 18-25^C, At bigli liunperalure of tlie air, under the action of direct 
sunlight and on desiccation they (|uickly die. In moist soil and in 
ce.sspools at a temperature of 5-15‘"C they may live for 1.3-2 ifiimih>. 
In milk and dairy j)ro(lucls and on tlie surface of fruit, heiries ami 
vegetables they retain tlieir viability for close to 2 wi'cks. I'Im'v 
may remain alive for the same period of time on tlio surface <if |)aper 
and metal money contaminated with faeces. Healing to (»u () and 
the action of a 1 per cent carbolic acid solution kill tln'in in 25-30 
minutes. 

Dy.senleric bacteria possess enzymatic activity, i.e., tlicy - 1)111 
monosaccharides; this circumstance is utilized for pur[»o-es of lab- 
oratory diagnosis. They may ac(|uire resi.slance to drugs and are 
readily cultivated in arliticial nutrient media — agar and l’lo-l<i- 
ryov’s medium. I'^xlensive biological variability of the can-aliv<' 
agents of <lys(‘iitery - foniialiou of atypical L fm-ms ami 
forms of liacteria — has now been demonstrated. 

E . The sources of infection under natiu’al comlitions 
are liuiriaii lieings affected with acute and chronic dysentery, ami 
bacteria carriers, d'bo carrying of the infection is u«;ually combineil 
with chronic dysentery which now and then jiroduce-; i-elaii-e-. 
Hysonteric liacteria are discharged into the external ejjviidmm nl 
in the faeces of patients and curriers. 

Human beings are infected as the result of pencU rat ion of d y sen- 
teric bacteria into the gasirointosllnal tract through tin' tiioiilli. 
I’ho causative agent )ocaliz(*s in llie folds of tlie mm'osa of the lower 
portion of the large inloslim*. The inoculation of human beings 

may occur primarily through conlaminaled Iiaml.s. most 

through various things infected by the excrements of dysentery 
patients or carriers. The disease no less fretpienlly sets in lie* 
result of consumption of water, milk and food'^tuffs infected with 
dysenteric bacteria. A certain role in spreading dy.-^enteiy is also 
played by Hies. 

Cases of d j'senleiy ticcur all year round, hut their greatest in- 
cidence falls on July and August, wlilch is due to more freciueni 
consumption during this period of unwashed raw vegelahl<>s and 
fruit, drinking of raw water, and partly to greater multipli< al ion 
and activity of flies. 
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Failure to observe rules of] personal hygiene plays a very impor 
taut role in the epidemiology of dysentery. Serious importance in 
li.e epideniiologv is attached to patients ^vith atypical and oblit- 
erated [(.rms of acute dysentery, patients with chronic dysentery 

and h.icteria carriers. . . , • » . 

and pathologic anatomp. Gaming entrance into the 

di-..-:tive tract through the mouth, dysenteric bacteria localize in 

the lower portion of the large intestine, mainly in the folds of the 

mucous membrane. The pathologic changes in the lower portion 

of tlie large intostiuo, mainly in the sigmoid colon and the rectiira, 

iinlnding U< s]diincler. are due primarily to the direct action of 

the toxic lu'oducts (endotoxins or oxotoxins) of the bacteria on the 

miiemi^ membrane. Moreover, the mucosa is affected by liberation 

of the iMxic .nb^taiices. absorbed by the blood, back into the lumen 


of ilie ini. --tine ibrotiirb tiie same portion.s of the mucosa. 

In evaluating the rule played in the pathogenesis of dysentep* 
hv the inloxi.atioii .d the organism with the toxic products of the 
. au-alive agents (exo- and eiuhiloxins) it must be assumed that the 
l.riiiripal role i< play.ul by lesions in tlie cardiovascular and nerxous 
,.1,111- ..,lt and water metabolism disorders, and the injurious 

u of the toxins on the mucosa of the large mlestino. 

Ij. .,u,,ionn. .Imnges in the mucosa are manifested in develop- 

liaemorrhagic. fibrinous and ulcerative processes, 
■il;,. ,h.ua.-ler of the changes in tlie nincosa of tl.e large intestine 
,! ,.;v' !h.. .lilTeivnt stages of the disease may he traced by repea cd 
. , ,n .hoc- ..f llie l.>wer iu-rtiou of the large intestine with the 







aid of a special optic instrument (rectoromanoscope). In cases of 
death from severe forms of dysentery, whicli are extremely rare 
today, the changes in the mucosa of the large intestine may be di'- 
covered on the dissecting table and by pathohistological examina- 
tion. 

Today the dysentery caused by the Flexner. Sonne and Newcastle 
strains of bacteria, which secrete no cxotoxin, most coinmonK ex- 
hibits catarrhal and catarrhal-haemorrhagic processes and much 
less frequently erosive and fibrinous-ulcerative changes in the mu- 
cosa (Fig. 21). These clianges are found mainly in the region of tlie 
sphincter of the rectum, but they may occur all along the rectum 
and in the sigmoid colon. 

The intoxication of the organism by the endotoxins of the causa- 
tive agent of dysentery is responsible for the disturbances in normal 
activity of the nervous and cardiovascular systems and the mela- 
bolic disorders. The water, salt, protein and vitamin inotahoh-m, 
and to a lesser extent carbohydrate and fat metabolism, are allered. 
Thus the most important clinical manifestations of the disease are 
determined by the injurious influence of the toxins of dysenteric 
bacteria on the organs and tissues. Pathohistologic examinations 
in severe toxic cases ending in the patient's death reveal signs of 
injury to the cells of sympathetic nerve ganglia, ganglionic cell^ 
of the cerebral cortex and of tlie myenteric and submucous ph'XU'e'^. 
At the same time degenerative changes are found in various panui- 

chyrnatous organs (liver, spleen). , 

The development of intoxication also involves metabolic di>oi- 
ders in the organism of the dysentery patient manifested primarily 

in disturbances of the water-salt balance. 

Dysenterv is accompanied by development of mild and un>lable 
immunity of a monospecific character. This explains llie po'^Mbi il> 
of repeated infections (reinfections) caused by other species ..f dys- 
enteric bacteria. In view of tlie aforesaid characteristics of iuimunil> 
ill dysentery, specific prevention (vaccination) cannot ensure an 
appreciable decrease in the incidence of the disease among tliose 

subjected to vaccination. , 

Clinical picture. The inciihution period averages .3 days wHt 
possible nuctiiations frnn, 2 l« b days, liclow is a di's.-iipi.o,, ..f 
a typical moderately .severe case of dysentery caused b> 1 Ic-xiui s 

bacilli. , . 1 - . 

The development of the acute phenomena of the disease not 

infrequently preceded by a prodromal period (general weakm-^. 
indisposition, loss of appetite); this is followed by a rise in temper- 
ature, abdominal pain localized mainly in the left iliac region .ind 
frequent liquid stool of a faecal character. Within a few hours, (.r 
on the next day, the stool hocomes still more frequent and c.m ains 
free, i.e., urimixed with the faeces, mucus and streaks of h ood, 
in some cases there may be a lot of mucus and small clots ol I.i.mki. 
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Owing to the spasm of the lower portion of the large intestine 
the patient develops tenesmus (painful straining to empty the bow- 
els), the stool becomes scant, quickly loses its faecal character and 
consists for the most part of mucus with an admixture of blood and 
sometimes even pus; often it is only a small clump of mucus with 
streaks of blood. With frequent tenesmus the anus appears 
under pressure and sometimes gaping. The patient may have ..0-25 
bowel movements a day, but during the first 2 days most patients 
have 10-12 a day. As the patient begins to recover, he defaecates 


less frequently. 

Palpation of the abdomen in the left iliac region reveals a spasm 
and extreme painfulness of the sigmoid colon which is palpated 
as a dcMise cord. The tongue is usually coated with a white film. 
The patients often feel cold because of the disturbance in the water- 
salt metabolism. The temperature may rise high (38.5-40.5 C), but 
the fever does not last long — 2-4 days. These cases are accompanied 
by nuKlerate intoxication, and rcctoromanoscopy reveals catairhal 
or oatarrhal-haemoiTliagic proctosigmoiditis. The blood picture is 
not characteristic. 

As the patient begins to recover, his general condition improves, 
liis bowel movements become less frequent and the stool contains 
noilher mucus nor blood. From 9 to 10 days after the onset of the 
disease the .‘^tooi becomes pultaceous and then gradually normal. 

'I'.) evaluate the clinical treatment of dysentery, it is necessary 
to take into account the degree of intoxication (1st, -lul and ord 
degrees), tlie characteristics of the stool (frequency, presence of 
adin i X t ures), spasm of tlio sigmoid colon and the character of ana- 
loiiiic changes in the mucosa of the large intestine revealed by roc- 

tonutiaiioscopy. _ , 

Besides the aforc-descril)cd form of the disease there are also 
sever<' toxic case.s. Toxic cases of dysentery are characterized by 
a sharp dojiression of the nervous system, to the point of prostra- 
tion ami convulsions, and considerable disorders of the cardio\as- 
(iiiar function sonietiinos resulting in death. These are fulminant 
caries of the disease particularly attacking small children. 

'J'lu* severe general intoxication of the organism may he accoin- 
]>iiiiied by siicli sliarp cardiovascular insufficiency and depression 
of till* nervous system tliat the liquid stool and tenesmus become 
manifest only several hours after the development of general symp- 
toms. Toxic dysentery usually caused by Grigoryev-Shiga s bacilli 
(this form now'occurs very rarely) is characterized by tenesmus, dt3-ot> 
[lowel movements a day (very thin stool with mucus and blood), 
dell y<lralion of the organism and intoxication. 

lu present-day cases of dy.sontery the blood pressure usually drops 
moderately and some patients exhibit clinical and electrocardio- 
graphic signs of myocaialial dystrophy. 

Gastric secretion* and intestinal secretion of enzymes are often 
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disturbed. The immune reactions of the organism are depressed 
and the composition of the normal bacterial flora of the intestines 

is sltcrocl 

Concurrent helminthiases (for example, ascariasis) or the presence 
of protozoans (trichomonads) considerably aggravate the course 
of dysentery and are conducive to development of its protracted 

The special feature of dysentery caused by Sonne s bacilli i> llial 
the pain and spasm of the large intestine may be observed in the 
region of the transverse and ascending colon and even the caecum 
Sonne’s dysentery is characteriz.od by an acute onset often with 
chills, vomiting and pains in the right half of the abdomen. 
cases show considerable resemblance to food poisoning. These 
characteristics of Sonne’s dysentery must be taken m o considerat on 
in establishing the diagnosis since in some cases the disease s as 
erroneously diagnosed at the onset as food poisoning or acute .ip|n n- 

Cases of dysentery caused liy Newcastle's l.aeilli ■>'<' 
ized by an acute unset, rapid rise in leniperulnre u). - 

nausea, vomiting, and paroxyzmal al.dominal A '>"1'^' 

liquid stool containing mucus a..d sometimes streaks "f ' 

appears on only the second day (and in some cases on Itu ,iid il.it) 

*’'lnUio presence of clironic anacidic gastritis and in persons suller- 
ing from alimentary dystropl.y and avitaminosis 
not infroqiientlv runs a protracted emirse owing to llie lo« ii.i(li% 
ity of the organism and tiie depression of its protective met li.ini.nis. 

Development of protracted forms of dysenlery is ' 

factors as failure to keep to a diel, V ,,' 

and early discoiiliniiance of trealmeiit wiili aiil iliiot i< . oi sull-lio 

course ol the disease. In tlie las, ten V-- 

the mucosa of tlie large il.iesliiie are now ol.served ' ' ^l „ 

There are atypical forms accompai.ie, liy a "‘'''7.' ^ ‘ ' 

and haemocolitic syndrome and slight inloxicalio ^ ^ 

require careful differeiilial diagnosis priiiiarily willi food poison 

ing of salmonellal aoUology. .n.iUi-d 

Clinical aspects of dyscW'nj 

phenomena of secondary to.xicosis with an ' ‘ | 

haemornlitic svndromc are characKTislic of childion duiing im 
first two years of life. Tim .stool is raiher rarely ohserved In conlain 
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;i7?rd7«rr*4tr?is"‘i^ 

infection) which ^Icads to considerahle aggravation of the Pa‘‘«“ 
condition and development of a chronic affection of the gastroin 

“'hi''mo‘rca=e. acute dvsentcrv ends in complete cure, especially 

ivifli early and proper treatment, including hed “PP™s 

prh'te diet ; however, in some patients dysentery may last 3-4 months 

piotracled dysentery) with early or late f«lapses 
‘ ^.intP r ises csnociallv in persons who have survived acute aj-en 

terv can.sod bv Flcxncr-s bacilli, may give 

riZlfiien/. Formation of chronic dysentery is fostered min 

(biases and protozoan invasion, failure ^ inadc- 

Ii... •nroscribod diet during the acute period of the disease, inaut 

::;ar trj;!unent of acutf dysentery, chronic (including occu,.^ 

tional) intoxications, insufficient immune reaction in debilitated 

Frl'’time to Unm"a ctt'nuVs'foZ" of chronic dysentery with 

"‘Ch;nn"‘^i'^^'""entery is characlerUcd by ^g^v« 

::.^::uJ:ammi;d^entcrymaylastaf^^ 

i nn^tilutinc a danger as sources of infection. An unstame siooi a 
[reniient aggravations discomfort the 

incipacilate them. A protracted course p ^any 

vourubly alTecls the patients’ general condition and ev okes ma y 

subjective disorders— unstable mood, poor sleep, abdominal pain 
'"'L 'ymu^g^f ddldrcn fhe course of acute dysentery is charaefer- 

i 7 ed hv a number of special features— frequency of severe foim^ 
(in soine cases with marked intoxication and 
.tool with an abundance of mucus 

<tool Moreover, children arc particularly inclined to develop pr^ 
tracled forms of the disease with the stool long containing tho 

‘ diagnosis of dysentery requires a caref^ 

of epidemiological data and of the entire clinical Pmlure ot t 
di«e^ with the use of laboratory methods. 

^ 'arr^sis is facilitated by examination of the lower POition 

(25^10 cm) of the large intestine with the aid of a 

which is an optic instrument with a metal tube and a u 
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duced into the rectum and the sigmoid flexure. The first rectoroina- 
noscopic examination is resorted to after disappearance of the most 

acute phenomena; it is repeated 3-4 days later. , • 

It should he emphasized that rectoromanoscopy does not >kUI 
any picture specific of dysentery, but servos as certain con liin.at ion 

of the diagnosis just the some. i- . 

The most authentic laboratory confiniiation of the diagno' > ■■ 

isolation of dysenteric bacteria from tl.e patient s stoo /'''i.'l. lli 
reason the warm faeces from the hedpan are inoculated in I lo.hi 
ryov’s medium or in Petri dishes containing agar It the iiMuiil.e 
JLn cannot lie made at the patient's bedside, tlie faeces are i.ike i 
into a test-tube containing a conserving mixture (iiiagiicsiiiniH, I- 

phate solution with glycerin). At the same tunc it 
make a culture of faeces taken from the patient s retUini vuli a 
thin glass rod having rounded edges and a eiilture ot the eneiii, 
water from a rectal and sigmoid microclpter. Ihe lahnratoi\ gi is 
the nreliminarv answer as to whether there is a gnAvlh o ch- ii 
leric hae,reria within one day and the final answer (i.id leal i ng llm 

sDpciGs of buctoriii) wilbin dujs. . 

Examination of Ihe dysentery patient's faeces j 

increase in leucocytes and erythrocytes, the iiresenee of miiu.s .lud 

'tn'ag^l^^lnaUmi'^est is pertorined a. a I alor period 

(after the 10th or lllh day); the patient s Idiiod serii.ii dilute 1 

ulivsiologic solution ngglulinalos dysenteric ba<t(uia. A 1 - - ■ 

gLter dfliition of thcsoriiiii is taken as Ihe diagnoslie litre ot the U s , 
mi repeated tests of the patients' l.lnod seniin the litre ^ 

method may also he used to 'Hagnose c/,r,iiuc di/.s™ 1 erv i hn I. 
particularly important in eases iiiieniifiinied liarliin.lo i • 

In estabii'^liing a di/p-reitliol diagnosis it is neces-ai\ tu < oi. i 
food poisoning, protozoan and toxic 
also the possibility of ^ ^ 

of acute dysentery to th.ise of a mimbi-i- 

of other diseases, differential diagiinsis not infrec|iiently piesen ■■ 

great diiriculties. Alnnrnlanj ,;,lvroc.,UI,d,: J , 

basis of llie ahsence of marked general iiitoxieation of tin oig.ini .ii 

and spasm of the sigmoid colon. i , u i/cd 

AmoMa.i, is, in addition to epidenindi.gieal . 

bv rifTht-Mded colitis and the presence of a large ainonii o mu. ii. 
in he natient'rstmd evenly eoh with Idood and theielore 

resemhling raspherry jelly; tl.e qiiestioi, of diagnosis is di-i ided li> 
discovery of tissue forms ol liislologieal anioeha in naliii.il 

‘^'o';;^!i;‘::'.KTm:^d-lde resenildaneo of dyseii.ery to 
tidiasis lhe latter may lie diagnosed only through a repealed and 
persistent search for balantidia in the stool. 
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Colitides of occupational origin (in persons haying to do with 
mercury) are diagnosed on the basis of anamnestic data and the 
presence of mercurial stomatitis and symptoms of nephrosonephn- 

The clinical picture of food poisoning is characterized by a pre- 
dominance of symptoms of acute gastroententis or 
litis but since the clinical course of these diseases resembles that 
of acute dysentery it is necessary repeatedly to perform bacteriolog- 
ical tests^ (see chapter “Food Poisoning”) and from 
9th day of the disease to perform dynamic agglutination tests (xvitn 

a Nvater suspension and homologous strain). 

Food poisoning usually begins with vomiting, once or repeatedly, 
and is followed bv diffuse abdominal pains, frequent liquid stool 
and a rise in temperature; the liquid faecal stool, as a rule, contains 
no pathologic admixtures. Food poisoning caused by Breslau s 
bacteria is accompanied, as the result of bacteriaomia. by elevated 
temperature and not infrequently lyphoidhko 
persists for several days. Repeated stool culture.s in 
Ineilium necessarily using a set of 15-18 typo-spec.nc 
agglutinating serums for identification, make it possible in a con 
^blorable number of cases to reveal causative agents of the po.son- 

belonging to the group of salmonellae. , j • 

rn.,l,nrnl nml care oj patients. In acute dy.sontcry and dnnng 
aggiavalinns o( chronic dysentery all patients must he hospitalized 
and confined to lied. A mechanically and clieimciil y sparing diet 
is rccoinniiMidcd. The diet consists of kefir, acidopliyl in soiir milk 
fri-h enrds, soft Imilcil eggs, while zwieback, small a non ills of 
salmon (red) or sliirgoon (black) caviare, 30 g of blitter a day, imici- 
laginous oalnical soup, soup with quenelles, steamed (during the 
four days of tlie disease) meatballs, well-cooked rice and buck 
wiieal groats fresh boiled iisli. jelly, maslied veget ahles, ground 
and baked apples, fruit, berry and grape juices, oranges 
riiH's the mor}>id phenomena aiiate the diet may he extended. 

H is necessary to uncover ami treat concurrent helminthiases-, 
iit tlu‘ event of ascariasis oxygen therapy may bo administerea 
liiKu the (Uh or 7tli ilay of llie disease: later the patient may he 
pini'razine. Consideraidc importance is attached to saturating tlie 
organism with vitamins, to administering roboranls fmu- 

neiKating for the disturbed digestive functions (8 drops of diluted 
hYdrochloric acid before meals in officinal prescription, and paii- 
, realin in a dose of 1 g 3 times a day in the intervals between meals). 

\ntibiotics-levoiuvcLMin, biomycin, telracychno and terrani>- 
riii-are used for the' treatment of acute dysentery and relapses ot 
chronic dvsciUerv. The treatment with any of the foregoing prepa- 
rations lasts a total of C.-7 days; the duration of the treatment is 
i.a-;ed on its clinical effect. Vitamins are extensively used. 

'I'lie mean therapeutic doses antibiotics are 0.5 g o times a d< y 
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for levomycetin, and 300,000 U (which corro.sponds to 0.3 g of tho 
preparation) 4 times a day for hiomycin, tetracycline and terra- 
mycin. In addition to antibiotic treatment, vaccine therapy is 
recommended to stimulate the immune properties of tho organism 
and to desensitize the latter. For these purposes an alcohol divac- 
cine prepared by V. A. Chernokhvostov s method with Fiexnei- 
Sonne bacteria is administered subcutaneously inj\ dose of 0.5 ml 
on the first day, and 1 ml on the 3rd, 5th and /th days. Dimed- 
rol (diphenhydramine), diazoline ( 5 -benzyl-l ,2,3,4-tet rahydro-i- 
methyl-SH-pyride-indole), diprozine (N-l2-dimethylaminopropyl] 
pheiiothiazine hydrochloride), pipalphen or suprastin are used for 
purposes of nonspecific desensitization of the organism. 

Of all so-far suggested methods of treatment, practice has shown 
the following complex scheme of immune-antibiotic therapy pro- 
posed by K. V. Bunin in 1958 and extensively tested with good 
direct and long-term result.s in the clinic headed by the authoi 
to be the most effective. 


Scheme of Iminune-Aiilihiotic Therapy for .VciHe Dysonlery 

(K. V. Dunin. ItijS) 
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This therapeutic scheme is recommended for extensive u.se in the 
treatment of acute Flexner-Sonne dys«*ntery. 

Sulphonamides— sulgine (sulphanilylguanidine). phlhalazole 
(phthalylsulphathiazole) and disulpliormin (1 ,4,4'-i\-tnmelhyl lene- 
his-fsulphanilyl-sulphanllamidel) may be used hi tho absence (.t 
antibiotics (1 g 4 times a day for 5-7 days); patients treated with 
these preparations are giv(Mi plenty to drink. 

In the treatment of toxic forms of dysentery it is necessary, in 
addition to antibiotics, to administer antitoxic anlidysentcnc 
serum (intramuscularly in a dose of 59,000-00,090 IJ p<‘r day for 

An Individual approach to each patient is particularly imporlanl 
during aggravation of chronic dysentery since chronic dysmilery 
usually involves complications and is combined with other proce.^ses 
(achylia, gastritides, helminthiases, protozoan invasion, etc.). 
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After eliminating the acute phenomena (aggravation, relapse) it 
is necessary to treat the concurrent diseases. 

During aggravation of chronic recurrent dysentery antibiotics 
are administered according to the same schemes ^ treatment 

of acute dysentery. In addition to this, Chernokhvostov s aJ^cohol 
divaccine is administered every other day. It is injected subcuta- 
neously, beginning with a dose of 0.2 ml on the ^st day of treat- 
ment, the dose being gradually increased on subsequent days to 

2 ml by the tenth injection. . ^ ♦ 

In addition to antibiotics and vaccine therapy in the treatment 
of chronic dysentery patients, the latter should be administered 
therapeutic enemas (camomile, colloid dispersed norsulfazol (sut- 
phathiazole) salt, fish liver oil, 1 per cent tannin solution and 
vaseline oil to accelerate repair of the intestinal muc^aj and give 
general roborant treatment (glucose and vitamin therap. blood, 
plasma and erythrocyte mass transfusions, and physiotherapy). 

Schemes of treating children. The treatment of children affected 
with acute and chronic dysentery is based on the same principles 
as that of adults. However, special attention must devoted to 
tho patients’ regimen and the patients must be ensured good care. 
The following schemes are used in the treatment of acute dysentery, 
(a) Icvomvcetin-daily dose of 0.04 g (40 mg) per 1 kg of weight 
for children up to 3 years of age, and 0.8-1. 2 g for children past 3 

^“l') sviithLycin-daily dose of 0.08 g (80 mg) per 1 kg of weight 
for d.iidren up to 3 years of age. and 1.2-2 g for childron past 3 

■ '(^cT hiomyc’in, tetracycline or streptomycin— daily dose of 20,000- 
25,000 U per 1 kg of weight for children up to 3 years of age, and 

25.(>UU-35,000 U for children past 3 years of age. 

During treatment in a hospital the daily dose is divided into 
4 intakes; for troalment of outpatients the daily dose may be divided 
into 3 intakes. The cycle of treatment lasts at least 7 days. 

During the treatment of children affected with chronic dysentery 
it i‘? necessary to uncover concurrent helminthiases and to denei- 
mintiiize the patients (after subsidence of the 

of dysentcrv). Nursery and kindergarten children affected witn 
chronic dysentery should be organized in special groups. 

Adults and children who have recovered from dysentery may 
he discliargcd from hospital on tho condition that aU clinical mani- 
festations of the disease have disappeared and 2-3 stool 
have Yielded no dysenteric bacteria. Workers of the food industry, 
water-supply system, public catering establishments 
(Iron’s institutions are subject to particularly careful bactenoi^ 
gical control upon discharge from hospital. Wherever bacteriolog- 
ical control is impossible the discharge must be based on chnicca 
euro and the patients must be discharged between the 4th and otn 
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days after normaliration of the stool and must subsequently be 
Lli under observation by their district dispensary; all persons 
who have survived dysentery must ho kept under observation for 

^T\ndWiduarcase/"Itients may be discharged alter the 7,h 
dav of the disease, following the disappearance of c inical s>nipton , 
buronly o^the condition that their therapeutic course w. be 
completed by the district physician (or assistant pl.ysiciaii) at ho e 
:^tnL|a.rmnte^^^ae^r^ent^of .J;;; 

nsideration^ "a^m ^ h::;^e"^:e‘':r:a;n;e;;; 

indication for which is protracted <=0",' “ 

Dvsenlerv prevention based on sic.ius i i 

““f nn,uL‘,'t%ar[s ‘idaved bv observance of the rules of food 

h.:^;^'f r Se ^f fm^s^ 

cremil^g oTcesspools and dust bins “‘/i’i?\e“klen- 

ami by means 

“'aU ‘’ dysentery patients are subject to hospitalization. 

ihz:^ i-d-n^r ^':-rui::^i^ 

me aibirici tpi Snhseauent supervision ol ttie locii« 

rifix S.; o ^ - 

strict " .,,u, V patient. Final disinfection is pei- 

Ked’S at'f^^'af^thospiu/iza.ion of acute and chronic dysen- 

lery patients. allowed to work in tlie fotid 

inSsTry" reSan'miUrtbops and cbildroiFs institutions and arc 

subject to »bso‘-vation by d.speiis^^^^^^^^^^ subcutaneous vaccina- 
Since Preye|itive inoculciti t independent role 

mMT pTestnr’t‘:lr‘tt;^is^.o proof that any of the suggested 
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methods of vaccination are capable of producing direct effect, 
owing to which further inoculations against dj^entery are consid- 
ered inexpedient by most authors. 


AMOEBIASIS 

Amoebiasis is a disease caused by iafecLioa will» n'di^haral 

if consists in a nredominant affection of the ascending colon and a discharge 
of mucosauguineous faeces, and is characterized by a tendency to a protracted 

and chronic course. 

Aetiology. The causative agent of the disease is the Endamoeba 
kistolyti/aU.rsi discovered by F. A Lesh (1875) in the excremen^ 
of an amoehiasis patient and described in detail by F. Schaudmn 
in Germany (1903). Two forms of Endamoeba ;Hsf£>/yf(ca— vegetative 

and encyslod— arc distinguished. ...» , 

The vegetative form is in its turn divided into: (1) a Iwnen form 

{Endamoeba histolytica forma minuta) which in the upper 

portions of the colon and is the basic stage of the ® ^ 

Ejidamoeba histolytica, and (2) a tissue form {Endamoeba histolytica 
forma magna) which parasitizes in the mucous and submucou^s 
coals of the wall of tlie colon of amoebiasis patients, where it pro- 
duces deep ulcers. , . • * 

The cyst.'} of the Endamoeba histolytica form by successive trans- 
formations from the lumen form when the latter, moving along the 
intestinal tract, enters the lower portion of the colon where it is 

acted upon bv products of putrefaction 
.Uamotei- of the cysts ranges from 8 to 10 They have a 
spherical form and are .surrounded by a colourless membrane. A ma- 
ture cyst contains 4 nuclei, while its protoplasm has a vacuole 
filled with glycogen. Excreted in the faeces of an amoebiasis patient 
the cysts may gain entrance into the gastrointestinal tract of a 
healthy susceptible person, where they are transformed the 

lumen form of the Endamoeba histolytica. It should be noted that 
infection with the Endamoeba histolytica does not necessarily pro- 
duce amoebiasis because only tiie implantation of its lumen torms 
in the wall of the Ci)lon and their subsequent transformation into 
tissue form." lead to the development of a clinically marked disease. 

In casus of acuto man ifestations of the disease the mucosangui- 
noons faeces of an amoebiasis patient contain tissue {forma typica 
Fig. 22) and lumen forms; as the process abates the faeces contain 
lumen forms and cysts; the faeces of lioalthy carriers also contain 
himon forms and cysts. It should be emphasized that only the pres- 
ence of the tissue forms of Endamoeba histolytica in the faeces being 
tested may servo as a laboratory confirmation of the diagnosis oi 

amoebiasis. . i 

The lumen ft>rm of Endamoeba histolytica lives mainly in the 

contents of the caecum of amoebiasis patients and carriers. Its 
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FiL'. 22. Form'’ 


of M.f IM-Iolytic- mnoclM (/-2.:i) 


, , 12 ‘^0 o The amoel.i. Ik.s a spheric;.! nucleus 
diameter , 5 ‘,; ..^^.,, 1 Y di^lri l.uted in it. 



part of its body. „i-,,UM)lvtic fernienis the lumen form 

Owing i« dy^is) ot tissm-s, 

of the amoeba is capalf iiistoh/tica. As the result of des- 

henco the name of Hm '‘“*'1*' c.ais deep ulcerous defect'^ 

IrucUon of tl.e r:.n.....a,ing' into fin. wall of 

are formed in the Nsaii oi 
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the colon the lumen form enlarges (to 30-50 y. in diameter) and 
changes to the tissue form which plays the most important part in 

the pathogenesis of amoebiasis. v- u ;* 

The tissue form contains phagocytized erythrocytes on which it 

feeds, causing destruction of the tissues in the Avail of the colon. 

As the pathologic process abates, the tissue forms change to lumen 

forms and the latter, on entering the lower divisions of the colon, 

are capable of transforming into cysts. . • , » 

The foregoing describes the life cycle of Endamoeba histolytica. 

Its structure is shoAvn in Fig. 22. , i. ^ 

Epidemiology. Healthy people become infected upon the entrance 
of mature (four-nucleus) cysts of Endamoeba histolytica into the 
gastrointestinal tract Avith subsequent formation of lumen ana 
tissue forms and development of pathologic changes in the wail oi 

the colon. . , , . . ^ 

Carrying of dysenteric amoebae is Avidespread in varmus geo- 
graphic areas and is not conrined to the southern latitudes. HoAvever, 
clinically marked cases of amoebiasis are observed mainly in areas 
Avith a hot climate, but persons infected in these endemic areas 
mav, upon moving to more northern latitudes, continue to have 
amoebiasis for a long time and sometimes become sources of new 

"'.U u!e same time it should be emphasized that in addition to 
the excretion of dysenteric amoebae in the faeces of patients or 
carriers into the external environment, the spread of amoebiasis 
n-iinires definite routes of transmission of this disease and certain 
factors increasing the susceptibility of the organism. 

Epidomiologicaliy the most dangerous amoebiasis 
those with subacute and chronic forms of the disease and healthy 

carriers of Endamoeba histolytica. 

The principal route of transmission is raAV water polluted AVith the 

faeces of patients or carriers. Particularly dangerous is raw water 

from irrigation ditches. 

Violation of the rules of personal hygiene, consumption ot vege- 
tables and berries from patches fertilized by undisinfected human 
faeces, and the use of foodstuffs and household utensils contaminated 
with cysts of Endamoeba histolytica may also lead to infection with 
amoebiasis. The considerable stability of cysts of Endamoeba histo- 
lytica in the external environment deserves special emphasis; at 
room temperature the cysts may retain their viability for 2 weeks in 

faeces, and for 8 months in Avatcr. 

Pathogenesis and pathologic anatomy. Upon penetration into 
the gastrointestinal tract the cysts of Endamoeba histolytica lose 
tlioir membrane under llie action of pancreatic juice and change o 
the vegetalivo (lumen) form. The lumen forms of amoebae implant 
themselves in the wall of the colon and enlarge by changing to tissue 
forms. 
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The implantation of amoebae in the mucosa of the colon is made 
possible by the dissolution (lysis) of tissues under the action of 
proteolytic ferments produced by the lumen forms of amoebae. 

The dissolution of tissues results in formation 
defects in the wall of the colon. The ulcers are quite deep, their 
edges are loose and the floors are covered with pus and tissue detritus 
co^ain^ng amoebae; the tissue around the ulcers is hyporaomic 
and its mucosa is oedematous. Folliculitides arc often ohserv 

^^The ^changes in the mucosa occur mainly in the caecum, the as- 
cending and sigmoid colon and. considerably less freqiienlh in 
the rectum The size, as well as the number and stage of develop- 
menrof the ulcers, may greatly vary, and there may be cicatrizing 
ulcers in addition to fresh ones. The diameter of the ulcers maj ) 

^"°^rLdi“g be/ond‘'^e ulcers in the thick of the submucous coat 
of the Intestine the tissue forms of Endamoeba fustolyOca may 
hnrrnw nassaffes in it, connecting separate ulcers. 

The ulcerwhich penetrate deep into the wal of the colon may 
lead to perforation of the wall with resultant localized or generalized 

pelon^tfs B^ penetrating into .1,0 ,, ‘tl o 

forms of Endamooba hislol,,t,ca may 

the portal vein and cause an abscess in the livi r. In . omt ca . 
amoebae may be carried by the blood Row to the lungs or tiie I.ra.n 

.ho incubation pcaocl vari,. 

characterized by general indisposition, loss of It 

changes in tho colon, >> ° j ^"iap'ai character with separate 

to have a “t'o? inu us t,i the stool iuereases, the 

i:'sr:r;;nl““-h.ed wi.,. 
r ;T-s - -- ma/t Um-Viiay and 

mn.hia.s ..a^^ 

of an abundant diarrnoeai biuni wliirh aro duo to 

i;at?:^":?ous^';v“:rur,:f 7 “7... Doraecation is acemupa- 
nied hy.an intense bunung ... 

in^re“^? the\’a':c‘m;.‘a.,d ascending colon; these 

‘■'pl‘"anTs;:sm"f tlm ‘cVl’cn^ire found loss fre„ue,„ly. 
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which must be taken into consideration in differentiating the disease 
from dysentery. The febrile reaction is usually mild* from time to 
time subfehrility is observed. The organism is not intoxicated. 

The patient is generally out of sorts and exhibits a poor appetite, 
insomnia and diminished working capacity— constant signs of the 
disease. The blood often shows eosinophilia and mild general leu- 
cocytosis; a protracted course of the disease leads to development 
of hypochromic anaemia. In severe cases the stool may look like 
meat slops, becomes fetid and occurs; every hour or even more fre- 
quently; the patients become extremely emaciated and develop 

Rectoromanoscopy (mainly when the lesions are localized in the 
lower portion of the colon) reveals various changes—from super- 
ficial defects in the mucosa to large isolated ulcers with loose edges 

and floors covered with tissue detritus (Fig. 24), 

Amoehiasis may persist for a very long time— many months 
and even years (chronic forms), with the result that the patients 
develop marked anaemia and cachexia. Because of the ulcerative 
proco^'J in the colon and the repeated, even if small, haemorrhages 
the patient<^' haemoglobin and erythrocytes sharply diminish. 

('nnn>Ucotions. Tlie di.scase may become complicated by perfo- 
ration of tlie wall of the colon in the region of the ulcer and by devel- 
opment of peritonitis. Sometimes there is an abscess m the liver 
(the dysenteric amoebae metastasize into the parenchyma of the 
liver from the intestinal wall along the portal vein system). As has 

alnuidv been mentioned, abscesses may develop in the lungs and 
* 

The disease is diagnosed on the basis of epidemiolog- 
ical data and the clinical picture. The diagnosis is confirmed by 
diseoverv under the microscope of dysenteric amoebae (fim/amoebrt 
histohi(i'cci) in nalnral (unstained) preparations of the patient s 
fa(‘ce< taken inimedialelv after dcfaecalion. The microscopy must 
l,e pm-formed on a healing table or, if there is no such table, the 
i.n'i.arati.m must he heated by an electric lamp located near the 
micros'-.oiw. S(.melimos, to discover amoebae in the patient s stool, 
preparali.>ns of muens from the faeces stained with haematoxylin 
or a strong iodine solution are used (iodine— 1 g, potassium iodide 

2 g, distilled water 20 g). • i . ii 

It is noce‘!sary to have appropriate skills and use a special taoie 

a classification key of amoebae— to be able to distinguish dysenteric 

amoebae from m)npathogenic amoebae, for example, Eudawoeba 

coli Tiic most essential characteristic of the tissue form of Enda- 

moeba histolytica is that it contains in its protoplasm engulfed 

^^^^i^c^o^very of tissue forms of the amoeba in the patient’s stool is 

nf decisive importance to the diagnosis. 

Differential diagnosis. The disease should be differentiated from 
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bacterial dysentery, and in acute forms of tUe disease — from food 
poisoning. Due consideration must be given to the clinical and 
epidemiological data and to the results of parasitological and 

bacteriological tests. 

Treatment. For the period of acute inanifestatiuns of the disea.^e 
and during relapses patients are subject to Imspilalization and 
chemotherapy. The same diet is prescribed us for tlie trealimml 

of dysentery (see “Dysentery”). , , • ■ 

The most effective treatment is that with emetine which is admin- 
istered intramuscularly in the form of a 2 per cent water .•^oluti.-n 
of emetine hydrochloride (Emolinum hydrocliloncum) in a <Iom‘ 
of 1.5-2 ml once a day for 7-8 days. In view of possihlo relapses l-.i 
repeated courses of emetine treatment are additionally 
Because of the possible toxic phenomena due to cuiniilalion ol tlie 
drug the repealed courses are administered at intervals of at linnl 

6 3 d 

The^’daily doses of emetine hydrochloride for childmi mu,-i h.': 
0.005 g up to 1 year of ago. 0.01 g from 1 to 1 years, O.D g Itom 
2 to 5 years, 0.03 g from 5 to 9 yaws, and 0.0 1 g from to l-i \e.u. 

Treatment with emetine produces good immediate results (l■aI)ld 
cessation of the mucosanguineous stool and of the spas n a m "Iii 
nal pains), but does not exclude the po.s<ihilily • 

of this it is recommondod, after beginning the tiea m ii 
jections of emetine, to combine tliis ^ V " 

courses, with aminarsone (carhasono) according to i ' 7 

scheme: in each of the repeated courses [i>*ramus(:ular inj - 
a 2 per cent emetine hydrochloride solution (3-.1. • m I ‘ 
are given for the first 3 days and 0.25 g of amn.arsone g n . i 

os three times per day during the sul)se(juenl .)- » . ".iiie 

entire treatment (in addition to the lirsl. basic 
injections) 1-3 combined courses of eineline am am 
administered at intervals of 8-10 days. I sualU ; 
good therapeutic el'fecl and .sbari)ly reduces the ■ ■' 

In cases complicated with an abscess cif the i\ei 
plemented with streptomycin and |K*nicillin. ... ■tw 

Entirely satisfactory results in the treatmen o ' 
produced hy biomijcin which is administered ' ‘i" _ . 

times per dav for 5 clays; after an interval of h-7 < 
repealed. Terramycin (0.3 g live times per day ^ ^ 

Special attention sh.mld he ^ievo.ed to n.l.mant ; 
peutic diet containing adequate nutritive sw is ‘ r 

saturation of the organism with vitamins, adminis *' nf 

iron preparations and glycerophosphates and ! ’o .K '"mm 

the disea.se — repeated blood Iransfnsions. l-.noiuas w ' . . |,. 

icidin solution (100 ml daily for 0-7 days) play a , 

Prophylaxis. All patients with an acute or aggiav.Hed .t.io.n 

]V 
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form of amoebiasis must be hospitali 2 ed and given systematic 

Di^pp^earanco of the main clinical symptoms of the disease is 
the basic condition for the discharge from the hospital. Persons 
employed in food-processing enterprises, dining-rooms, l^ch-rooms, 
restaurants, children’s institutions, etc., are kept under medical 
observation after discharge from the hospital and their faeces axe 
repeatedly tested for Endamoeba histolytica. As soon as they show 
the first signs of gastrointestinal disorders they are hospitalized, 
are carefully examined and are given chemotherapeutic treatment. 

The faeces of persons of the above categories must be periodically 
tested for Endamoeba histolytica. If cysts of the amoeba are discov- 
ered in the faeces of a clinically healthy person, the latter is not 
dismissed from work and is treated as an outpatient with yafren 
which is administered per os in a dose of 0.5 g three times per day 
for 8-10 days; the same course of treatment is repeated after a lU-day 

i Ti t or V si 

Proper water supply and drinking only boiled water play an 
exceptionally important part in the control of amoebiasis. In addi- 
tion to this, the rules of personal hygiene must be strictly observed, 
flies systematically exterminated, toilets permanently kept m 
good sanitary conditions and disinfected, and foodstuffs prote^ed 
against contamination with cysts of Endamoeba histolytica. The 
faeces of patients must be disinfected by mixing with double the 
volume of 0.5 per cent lysol solution; it takes 20-25 minutes to 

disinforl tliem. 


ASIATIC CHOLERA 

(.'Iwl'-ra is a particularly dangerous infectious disease characterized by an 
i i'i.h'inic spread, sharp dcbvdratiou and intoxication of the organism, sevwe 
atfoitiun of the gastrointestinal tract, vomiting, frequent watery stool, drop 
ill I .Miipirat ure, inusciiiar cramps and haemodynamic disorders. 

The causative agent of cholera (Pz5no comma) was 
discovered hy R. Koch iu 1883. In stained pure culture preparations 
under the microscope it looks like a short, curved rod resembling 
a comma. Ai one end the \'ihrio comma has flagella, owing to which 
it is capable of active movement. In the external environment it 
mav retain its \ iability and motility for 3-4 days; it is destroyed 
by "heat (above loX), direct sunlight, desiccation and disinfectants. 
At low temperatures and. especially, in water it remains viable 
jEor 3 weeks. Cholera-like vibrios nonpathogenic to man, but mor- 
nhologicallv resembling theVibrio comma, are widespread in nature, 
especially in standing-water lakes. Precise differentiation between 
these microbes in pure culture is possible only by serological tests 
(for example, agglutination). 
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Epidemiology. Cases of cholera now occur only in some coun- 
tries of Asia and the Near East. Cholera was first brought into 
Europe in 1817; from then until 1925 mass incidence of the dis- 
ease repeatedly recurred and during some periods developed into 
pandemics. 

In the USSR cholera was completely eradicated in the middle ol 
the I920’s. . 

The Vibrio comma gains entrance into the human organism with 
water or foodstuffs contaminated with it. The infection may al<o 
spread through hands contaminated with the faeces of a patient or 
carrier (for example, in caring for a patient, using a common toilet) 
and through flies. 


Pathogenesis and pathologic anatomti. In the patieiiL s org.uH'iii Me’ 
comma particularly strongly affects Mio mucosa of the small inteslnio. tho \«t> 
rapid reproduction of the vibrios, tlieir mass dostruclion and liberal i-oi ol cn 
doloxin damage tho epitbeliuin of the mucosa of the sm.ill with iti« 

result that Hic epithelium cle^quamatos and laryc^ aiuouiil> of wiitci, i iu 
and salts transudate througli tho iiilo.slinal wall. This irivos ri<i’ to iM'qm'ii 
diarrhoea, repeated vomiting, extreme ilehydralion of the organi-^rn. li hmiuk "u- 

contration and achlorhydria. , . 

The -salt deficiency, acidosis, tissue hypoxia and haemoconcent rat ion 
the haemodynamics and the renal function (to tlie point of anuri.i). .md ij'-u 
ill serious cardiovascular di.sorders and muscular cram)).-. Ho* aciKo iriii.im 
iiiatory changes in tlic gastric anil inU’stinal inuco<a cause’ severe ga-lroi n i n i-. 

Tho general intoxication often also leads to respiratory di'oiclei'. In' oi 
creased viscosity, ainount of haemoglobin and inimher <jf eryt liroi.\ u-, eU'ii ' « 

liaemejconceiitration. , , , 

The corpse presents a characteristic appearance: siinkeii eyeh.ill- imi * i<‘.iri\ 
outlined body muscles (due to dehydration and rigidity); all i is-m-- .ire «'\t icm-' 
Iv dehydrated, tho serous membranes are covered with a slicky hihric.ini. 
the serous mombrane of the intestines and the ine.sontery have .in exp.iiideil r.ip- 
illary network and are sometimes stained with l>ile (Fig. -••). I li<‘ mn'' i 
coat of the small intesllm- is desquamated .and superfirially net mI i/ed , 
cralive clianges are found in tho liver, .spleen, kidnoy.<. adreti.il' in.' Hk' ni\ 
cardiUlii. 


Clinical picture. The incubation period averages 2-3 days, bill may 
be from 1 to 0 days. Tlircc successive periods are distiiigui^luMl iti 
the development of the disease: (1) choleraic diarrhoea. (2) choleraic 
gastroenteritis, and (3) algid period. It should bo noted, however, 
that the disease must not necessarily go through all three periods 
and the disease may end willi choleraic gastroenteritis or even 

choleraic diarrhoea. 

The disease sets in acutely with choleraic diarrhoea. J he patient 
develops weakness, nausea, and a frequent liquid yellowish-hrown 
stool with a faecal odour, infrequently containing a very small 
amount of mucus. Within a few hours the patient begins to vomit 

ropccitBdl V 

Choleraic diarrhoea is followed Ly choleraic gastroenteritis. The 
patient’s stool becomes increasingly more frequent, loses its faecal 
character and resembles rice water-turbid, whitish liquid contain- 
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ing flakes of desquamated intestinal epithelium and an enormous 
number of cholera vibrios. The stool of some patients also contains 
mucus and sometimes blood. The patient vomits repeatedly, the 
vomitus, like the faeces, presenting an appearance of rice water. 

Signs of extreme dehydration and general intoxication continue 
to increase. The heart sounds are dull, the blood pressure drops 
and the urinary output sharply decreases. Painful tonic spasms 
often appear. The tongue is coated with a dense white film and 
the abdomen is drawn in. 

As the pathologic phenomena increase the patient enters the 
algid period {algidus — cold). He is in a state of complete apathy, 
his temperature drops to 35-35. 5®C, his extremities are cold, and 
dehydration is strongly pronounced. He is very weak, the integu- 
ments are pale, often with a cyanotic hue, the skin is covered with 
.sweat and its folds hardly straighten out, the skin of the hands 
being particularly wrinkled (washerwomen’s hands). The eyes are 
deeply sunken, the cheeks also appear sunken, all facial features 
are drawn, and the voice is very faint (zox cholerica). The respiration 
is very rapid, urine is hardly discharged, and the abdomen is drawn 
in. Tlie stool, although becoming less frequent than at the onset of 
the di.«casc, is quite frequent nevertheless, and still looks like rice 
water; now and then it contains blood; the volume of the faeces 
decreases, compared with the first days of the disease, but the faeces 
continue to resemble rice water. 

Vigorous treatment makes it possible to bring the patient out 
of tlii« grave condition; however, during the algid period the patient 
tuay die: in particularly severe ca.^^es the patient may die at earlier 
‘■lagi.'s exliibiting ]>lienomena of collapse. 

After abatement of the symptoms of the algid period some patients 
devrdop a dangerous complication — choleraic typhoid — which is char- 
acterized by a severe toxic affection of the brain (coma) or the kid- 
neys. .\n important role in the onset of choleraic typhoid is played 
li\ -e«MiTidary infection of the organism with an intestinal flora and 
ill \ (‘lopnii'nl id acute sepsis. 

riierc are hi hiiinant forms of cholera characterized by clonic 
and sjiasms and resulting in the patient’s death already at 

the end of tlie fust or the beginning of the second day. In cases of 
cholera sicca (dry cholera) the patient may die even before the 
appearance of vomiting and diarrhoea. 

Atypical and ef/orrcl forms of the disease with only some of the 
symptoms and picture of diarrhoea and the absence of the char- 
acteristic stool, muscular spasms and marked dehydration of the 
organism occur ituicli more frequently. These forms particularly 
frequently all'ect children. Repeated and careful bacteriological 
examination <d the patient is absolutely necessary in all the fore- 
going forms of cholera. 

Diagnosis. Identification of Asiatic cholera is a very important 
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function of the physician, since the occurrence of even a single case 
of the disease in the given area necessitates strict quarantine ineas 
ures over a large territory. In establishing a diagnosis all tpidc- 
miological data (living in an endemic area and contact during the 
preceding week with patients and vibrio carriers) must be caiefullj 

"“^“'addliion to carefully collected clinical and epidemiological 
data it is necessary to have a laboratory conhrmation of the diagno- 
sis tor wMch pniVose 100-150 g of the palienfs fresh faeces and 
vomitus are sent in sterilized, tightly closed and sealed jars to a 
^acTeriological laboratory for examination, liefore the answer is 
received horn the laboratory strict anti-epidemic measures »[List he 
carried out, the patient must he isolated and the P^^ons uho had 
contact with the patient must he hospitalized separated . 

T,. Cliulfia Vilirios from Ihe palienfs oiganiMii, 1-2 ml of Inpu.l 

f-rncos are inoculaterl in sliglitly alkalinized 1 per cent peptone w.ilei lo 

A cnllurc ot O'O.Pfi';-!'*' ^ U.r|nolInW 

Ijuurs uf i;r<j\\Ui iii ag.ir ' cU'iih* ul.ir imnii loup fur rc*innciihit noi ui 

'"''f .ti 

ill a llieiiiio-.lal at .f (.. cultiiro llUl- j.iepaieil an. I 

vil.nos . . e-. ed 

n m i. f . Iron Wl.ell.er or not ll.e isf.lale.l vibrios are true cholera vil.r..- 

0 TV" v:;:i tVTvrrvs. 
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layer of tlie peptone water, which is clearly visible to the eye, and the formed 
flakes slowly settle to the bottom of the test-tube. 

Owing to the fermentative activity of the cholera vibrios the stal’d! in the 
third test-tube quickly disintegrates, for which reason the liquid does not stain 
blue when several drops of Lugol’s solution arc added to this test-tube. 

For purposes of a mass and rapid examination of people for cholera vibrio- 
carrying Z. V. Yermolyeva’s accelerated method is used. A small amount of 
faeces is taken directly from the rectum with a gloss tube having bevelled edges 
and the corresponding end of the tube is immersed in a vial with a nutrient me- 
dium; in the absence of such tubes the faeces may be taken by means of a cot- 
ton tampon. Faeces from 10 tested persons are inoculated in the same vial. 

The nutrient medium consists of 200 ml of 1 per cent peptone water-|-ag- 
glutinating clioleraic 0-scrum diluted to half Us litre; the vials are kept in a 
thermostat at 37®C for 5-6 hours, after which the formation of flakes which 
settle to the bottoms of the viols (agglutination of vibrios) becomes visible. 
Portions of the liq^uid are taken with a pipette from the bottom of the test- 
tubo. Gram-stained smears on slide glass and a hanging drop are prepared, 
and various zooids and groups of agglutinated vibrios are discovered. The re- 
sults of the lest arc known within 6 hours. 

If cholera vibrios are discovered in any of the vials where the faeces of 10 
pei’sous have been tested, an individual culture of the faeces of each of these 
[>ersons is in^mediately made according to the aforementioned method. 

To prove that Ihe vibrios isolated from the patient are true cholera vibrios, 
it is necessary, in addition to their aforesaid agglutination with a specifle serum, 
to observe the pbagolysis of the vibrios from the culture isolated from the pa- 
tient. To do this, 0.2 ml of a specific choleraic bacteriophage is added to a 12- 
Ki-hour vibrio broth culture (in a weekly alkaline medium); after standing 
in Ihe thermostat for 1-2 hours the culture becomes noticeably lucid or com- 
jilete lysis is (»bser\’ed. 

Differential diagnosis. The disease must be differentiated pri- 
iiuirily from the most acute forms of salmonellal food poisoning 
(Tal»le 1), acute dysentery, mushroom poisoning and poisoning 
with ciiornical substances. 


Table I 

Differential-Diagnostic Relations Between Acutest 
Salmonellal Gastroenteritis and Asiatic Cholera 

Vi'utost Snlinonellal Gastroenteritis I .\siatic Cliolcra 


1. 'riie ilisense hegius with nausea 
and Vomiting to wliicli n frequent, 
liquid, walerv Stool is successively 
added 


2. frequent and very liquid (watery) 
stool of a faecal character is re- 
tained at the height of development 
of the clinical picture; only now 
and then it presents the appear- 
ance of rico water 

3. .Muscular, cramps are comparative- 
ly ra^y observed and are limited 
only to the extremities 


1. The initial stage of the disease is 
limited to a diarrhoea] symptom 
complex and only later, in the 
stage of choleraic gastroenteritis, 
is vomiting added to the diarrhoea. 
Nausea is not typical of cholera 

2, Characterized by a very frequent 
rice-w'ator stool. Dehydratiou of 
the organism and loss of skin tur- 
gor are strongly pronounced 


3. .Many patients have clonic and ton- 
ic spjisms 




4. Abdominal pain often observed 

5. Temperature curve at a rather 
high level; a saddleback curve is 
possible 

6. Abdomen usually inflated 

7. Tenesmus obser^’cd in many pa- 
tients 

8. Urinary output scarcely disturbed 


4. No abdominal pain observed 
5- Tempeiaturc normal or lowered 

G. Abdomen <lrawn in, boat shaped 

7. Not typical 

8. Urinary output ?liarply decrca-od 
to tlie point of amnia 


Toxic dysentery is characterized by toxicosis, chills. teno»imi>, 
spastic contraction and tenderness of the sigmoid colon on palpa- 
tion, mucus and blood in the stool. In doubtful cases it is oblig- 
atory, taking all necessary precautions, to make repeated bactmio- 
logical tests of the stool. 

The results of clinical examinations and bacteriological 
play a decisive part; in doubtful cases it is necessary to make many 
tests of the patient’s faeces for cholera vibrios by means of cultures 
in 1 per cent peptone water. 

Treatment. In cases of cholera the same diet is prescribed as in 
typhoid fever. To decrease dehydration and stimulate the cardio- 
vascular functions, patients are given intravenous infusions of 
sterile physiologic solution heated to 40X. The physiologic so ii- 
tion is administered in divided doses, a total of d-(. litres per da\ 
(rate of administration— 1 litre in 15 minulos). Instead of th(‘ fore- 
going method of administration it is recommended that up to ,l-i 
litres of the solution per day be infused intravenou.sly by the drip 
method and single subcutaneous injections of ml of •) per cent 
glucose solution be additionally made into each tlngb; for bettei 
absorption of the injected solution heat is applied to the sHe^ ot 

the injections. . , . , .... 

It is necessary to stiiuulate the blood circulalion l)y inje, lions 

of ephedrine, cordiamine (nickethamine) and hiteralure 

contains recommendations for using such hardly soluble sulphor . 
amides as sulgine (sufphanilylguanidine) |0.5 g six times per d.u foi 
4-Gdays| with simultaneous administration of levoiii>celin (c iloi.iiii 
phenicol) |0..'j g four times per day| or hioinynii (chlorlel i.ii \ - 
Cline) 1300,000 iJ four limc.s per day], »iomyciii may he rcpliiied 
by tetracycline in appropriate doses. Adniinistralion of hio.iiycin 
together with sulgine is expedient. Satisfactory results are produced 
by® treatment with tcrramyciti (0.3 g six times per day for 3 ^1 diijs). 

Antibiotics do not guarantee recovery. . . • i i 

In addition to the treatment with antibiotics the patients should 

bo prescribed bacteriophage- 30-40 ml twice a ^ V 

rnllfiTme nationls are given mesaton (meta-oxyphen> 1 methil- 
aminoethanol hydrochloride), ephedrine noradrenalin and massive 
drip intravenous and intramuscular infusions of physiologic solu- 
tion. 
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General baths at a temperature of 35-35.5®C (for 8-10 minutes) 
with subsequent quick rubdowns with a Turkish towel are recom- 
mended; after the bath the patient must be put in a warm bed. 
The room must be kept warm and heat must be applied to the pa- 
tient’s feet. The patient must be given strong hot tea (in small 

portions because of repeated vomiting). • i j 

Prophylaxis. An important role in preventing cholera is played 
by sanitary control of the water supply, quarantine measures with 
respect to people arriving from areas where there are cases of chol- 
era, revealment of carriers, and specific prophylaxis by means of 
subcutaneous injections of a cholera vaccine (killed cholera vibrios). 
The vaccinations are made to persons who are m re^ danger of 
contracting cholera (not later than 3 weeks before possible infection). 
The vaccinations against cholera may be combined with those 
against typhoid fever, paratyphoids, dysentery and tetanus. 

Upon discovery of cholera cases in any area it is necessary, in 
addition to the strict quarantine and individual isolation of pa- 
tients and vibrio carriers who have been in contact with them, to 
visit every house for the purpose of revealing cholera patiente, 
who are immediately hospitalized, chlorinate the water, intensify 
the sanitary supervision of the water-supply sources and extermi- 
nate the flies in dwellings, as well as at their breeding sit^. 

Measures of phagoprophylaxis by moans of a specific cholera 
bacteriophage are extensively carried out among the population in 
areas unfavourable as regards cholera; if necessary (m^s incidence 
of iho disease), these measures are supplemented by chemoprophy- 
laxis with bioinycin and levomycetin. , 

All cholrra patients and pei-sons who have been in contact wiin 
thoin (distinguished according to the degree of contact) are subjec 
to nry strict isolation. Attempts must be made to isolate each 
indiridually. Higid quarantine measures must be taken on the 
territory surrounding tlie given community or place where 
patient has been discovered. Medical workers must immediate y 
re[)ort oardi case of cholera to the higher public health bodies in 
kei‘|)ing with the established procedure. 

Patients with any form of diarrhoea, who were in the communi y 
where i liolcra eases were discovered, are subject to urgent and com- 
pulsory liospitalizatiiui. v 

d'he focus of the disease (apartment, hostel, place of work, 
niusl be thoroughly disinfected; the faeces and vomitus mus 6 
disinfected with a iO per cent lime chloride solution; the attending 
nor.sonnel must wash their hands with a 0.5 per cent chloramine 
solution and then with hot water; the dishes used by the patient 

must he disinfected by lioiling. 

The ambulances used for transportation of cholera patients 
have individual bedpans and rubber rings; after delivery of the 
patient to the hospital the ambulance and things used in the care 
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of the patient must be disinfected. Thorough current and final 
disinfection with a 10 per cent clariGed lime chloride solution 

must be carried out in the hospital. i- • i 

The condition for the discharge of a convalescent is a clinical 

cure and threefold negative result of the patient s stool test made on 

the 6th. 8th and lOth days after disappearance of the clinical symp- 

‘Tf'a bacteriological test of the patient’s f^acces cannot he made 
the patient may be discharged no sooner than the lath day after 

di^aT>n6arBnce of tliB clinicfll syDiptoms* ^ .1 • 

P^reons who were in contact with a patient and vibrio earners 

must be placed in separate isolators, for which purpose a special 
building must be adapted. The faeces of vibrio earners are subjected 
to bactfriological tests every 5 days until a twofold negatne resu 

is obtained. During the following three out 

be examined three times for vibrio carrying and, 

to be carriers, they must not bo allowed to work in food-proccssin, 

<»nt<»rnrises dining-rooms, children s institutions, etc. 

PeToS wlm ^ contact with a cholera patien must 

be taken under observation and must ^ .Xa 

this period their faeces must he bacteriologically cslcd for t e 

vibrios three times. All tl.ese persons must bo g‘« ‘ ^ 

bacteriophage every three days (on an Vhe isolator 

Unon annearance of even a single case of choleia in liie ‘soiaui 

for pereons who were in contact with cholera patients tlio quaranti e 

period must b^ additionally prolonged to 0 da,, froii, the inom^t 

of individual isolation of the person who has fa on » ' “ ; 

lator. The faeces of all persons who were until then in the isoiatoi 

must be tested for cholera vibrios twice more. 


BOTKIN'S DISEASE (MORBUS BOTKINI) 

(Epidemic Jaundice. Acute Infectious-Epideniic- 
Parcnchymatous Hepatitis) 

is a coneral aculo infccliou-s di.seaso causfid Jiy a filliablo 

only in tbo 17th century. Oannj( tho^l.Hh Llanuties'and ,ui- 

../.roatcr incidence of joandico. known as “catarrhal 

jaundice ttussiai. Clinician S. P. Bolkln establi^nll.y 

carntullunical observalion that tha ao-callnj cat;, rrl.al jaundice waa a goaor.,! 
infectious disease and that it could spread epidemically. 


lo-neo 
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Thus S. P. Botkin must be credited with establishing that catarrhal jaun 
dice is a separate nosological entity and with proving that it is an infectious 
disease; that is why it is now called Botkin s disease. 

Aetiology. The causative agent of Botkin’s disease is a special 
type of Oltrable virus {Botkinia hommis) y.’h\ch is found in the bloody 
bile and faeces of patients, particularly during the preictenc period 
and in the first 10-12 days of the icteric period. From the patient s 
organism the virus is eliminated in the faeces. No pure culture of 
the causative agent of Botkin’s disease has as yet been obtained; 
its morphological features and other properties remain unclear. 

The virus parasitizes mainly in epithelial cells, affecting prima- 
rily the parenchyma of the liver. It possesses considerable resistance 
to external influences (desiccation, freezing, and action of a number 
of disinfectants); for example, it takes 3-4 hours to inactivate it 

at OO C. , . -j .• 1 

It is assumed that the aetiology of Botkin s disease is identical 
with that of so-called inoculation jaundice (or syringe jaundice). 
The latter may develop in healthy people as a result of parenteral 
administration of even small amounts of blood or serum of a person, 
wlio is in the incubation or earliest icteric period of Botkin s disease 
during inoculations and intravenous, subcutaneous or intramuscular 
injections of drugs. 

Epidemiology. A healthy person contracts the disease from a 
patient ontcrally by introducing the filtrablo virus into his gastro- 
intestinal tract with his own soiled hands contaminated with the 
patient’s faeces, and with water, milk, and foodstuffs contaminated 
with the patient’s excrements. The spread of the disease as an 

intestinal infection is also fostered by flies. 

'I’ho patients are the most contagious during the preictenc period 
and in the first 10-12 days of the icteric period; however, they con- 
tinue to be contagious also during the subsequent days of the disease. 

Thus Botkin’s disease is cpidemiologically an infectious intes- 
tinal disease. This established, it is necessary to take appropriate 
anti-epidemic measures in many respects similar to those which are 
carried out in cases of dysentery or typhoid fever. 

S(tino authors hold that the disease is transmitted by means 
Ilf droplets containing the causative agent, i.e., that it is an air- 
linriio or droplet infoclion. 

.\llhough Botkin’s disease may occur as sporadic cases all year 
iiMuid. tlie maximuiu tUsease incidence is observed in September 

and October. . i . i. 

in addition to sjioradic cases there may be epidemic outbreaks 

and oven considerable epidemics, as often happened in the past. 

'I'lu* only source of infection is a patient who is contagious mainly 
during the priuctoric i)oriod and in the first 10-12 days of the icteric 
period. In a nuniher of cases a careful epidemiological investiga- 
tion helps to find Ihis sovirce. .Vll patients are subject to compul- 



sory hospitalization. In the patient’s apartment or hostel in which 
he lived a moist disinfection is performed (according to the same 
rules as in cases of other intestinal infeclions) after liis Imspitali- 

zation. , • i r 

There are atypical, including anicteric and ellaced forms of 

Botkin’s disease, which, if unidentified, constitute a serious epi- 
demiological factor. 

Pathogenesis and pathologic anatoinij. Upon entering the gastro- 
intestinal tract the causative agent of Botkin's disease produces 
inflammatory changes in the gastrointestinal tjuicosa and througli 
the walls of the blood capillaries passes into the blood stream 
thereby bringing about the general symptoms of the infection, the 
temperature reaction in the first place. 

In the epithelial cells of the liver the virus multiphos and pro- 
duces a number of anatomic changes in the hei)atic parenchyma. 
The development of the disease disturbs the participation of the 
liver in carbohydrate, protein, water-salt and vitamin metabo- 
lism. A large amount of bile pigments and bile acids enters the 
general blood circulation and gives rise to such important symp- 
toms of Botkin’s disease as icteric discoloration of the skin, 
mucous membranes and sclcrae, and ilebing of the skin. 

Today Botkin’s disease rarely ends lethally, but death is possible if 
the disease becomes complicated with flcwfc yellow atrophyof the liier. 

Acute yellow atrophy of the liver is charactenzed by seviyo 
degenerative and necrotic processes, to the point of impairing the 
normal hepatic architecture. The stroma of the liver assumes a 
reticular appearance, and many fatty and protein grams are dis- 
covered in the hepatic and tlie Knplfer’s cells. 

The enlargement of the liver is connected with iilienomena of 
conge.stion and proliferation; in cases of atrophy the liver con.-nl- 

Clinical picture. The inciihallon permd <d Botkins disui>e is 
close to 50 days and in cases of syringe (inoculation) jaundice miuli 

longer — UT) to 200 duys. , . 

Under usual conclilions of enteral infcM-tloii the disease hegms 

with a preiclcric period which lasts from 2 to B day.s. 

The nreiclerlc period is characterized hy a dislnrbance in he 
patient’s general eonditiun (jadedness, rapid fatigahility. 
considerable m-rvous exeitement). .Many patients (otl-7o ^ 

exhibit dyspc'ptic pbenomena manifested m a b.ss of /'IT * ‘j 
nressnro in the iiit of the stomacli. naiisoa. rc-pealcMl vomiting and 
heartburn. An unstable sleoi with alternating constipation and 

diarrhoea is often (d)served. • i • i i 

The ,nanife.slatii)lis of the |ilvielon.' period includo arlhmlgias 

whirl, occur in ahoul 2o-:i0 J.er renl of all rases Tl.ero arc pains 

in the shoulder, hip and knee joints; the jinnls do nut cliaiiKo in 

size and the skin over them retains its normal colour. 


10 * 
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One of the early manifestations of the disease is a change in the 
colour of the urine which becomes a saturated brown (beer colour); 
simultaneously, or 1-2 days later, the liver gradually begins to 
enlarge; a heaviness and a dull pain are felt in the right hypochon- 

drium. . , , . ^ 

This period is followed by Oie icteric period which determines 

the peculiarities of the disease. . , , u i a 

At first the icteric discoloration is noticeable on the sclerae ana 

on the hard palate; then jaundice can easily be seen on all of the 
skin and the visible mucosa. In the beginning the skin is light- 
yellow (canary-coloured), then the colouring gradually grows deeper 
and reaches its maximum between the 12th and 14th days of the 

icteric period. , , , . v 

Between the 15th and 20th days of the disease the skin becomes 

orange-coloured. The intensity of the colouring diminishes just as 
gradually. The skin must be examined only in daylight. 

Discoloration of the stool becomes noticeable between the drd 
and 11th days, the stool turning greyish-white (“clayey”); this 
discoloration lasts 10-15 days and is due to the fact that bile tem- 
porarily fails to enter the intestine because of the considerable 
swelling of the liver and compression of bile capillaries and ducte. 
Usually the temperature does not rise very high and the febrile 

reaction lasts only 5-8 days. , . e i • 

With the intensification of the icteric discoloration of the skin 

many patients develop pruritus (itching) owing to irritation of the 
sensorv nerve ending.^ in the skin by bile acids. The itching may 
grudyially become tormenting as to disturb sleep and the patient s 

general state. ... /.i j- 

Sometimes patients exhibit haemorrhagic phenomena (bleeding 

from the nose and gums, and abundant menses) which are due to 
the increased permeability of the blood capillaries under the action 
of bile acids, a decrease in the thrombocytes of the blood and dimin- 
ished production of prothrombin by the liver. 

Many patients exhibit dyspeptic phenomena: a feeling of heaviness 
in the* epigastrium, nausea, often repeated vomiting, eructation, 
hoartburn and an uiistal)lc slooK The disease is accompanied by 
disturbances in the motor and ovacuant functions of the stomach; 
moreover, the acidity of gastric juice and the amount of free hydro- 
chloric acid in it considerably decrease. 

The enlargement of the liver may be observed already during 
the preicleric period; during llie following 10-15 days of the disease 
the liver continues to enlarge, becomes painful on palpation (be- 
caij.se of the distention j.f Glis.son ’s capsule) and somewhat indurat- 
ed. As the jiationt recovers the liver grows smaller, but owing 
to the development of regenerative processes it may long continue 
to be quite indurated. The liver may enlarge to various extents. 
For the purpose of controlling the size of this organ, it is measured 
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(in cm) vertically along the right midclavicular. axillary and median 

'"rhe lower border of the liver is usually roundish and somewhat 

’’The^sp^ee^^’eMarges in about 45-05 per cent of the cases; its lower 
border protrudes 1-2 cm from under the costal arch and is sensitive 

“"in clsts’o"'acute yellow atrophy of the liver hepatic iiisnfticiency 
is accompanied by severe neuropsychic disturbances, to the point 

“'aHL height of development of the icteric 

.T-r. Jc r>fflr«clerized bv Icucoponia (with about -*,000-^,500 

leucocytes per 1 cu mm); a'relative lyiiipliocytosis (up to 00-05 per 
ceT lymphocytes) is observed at the same time. During t to period 
o" convalLcence some patients sometimes exhibit monoc^tosls. Tie 

^^^tilnrdUe:set“dirc;:;;Ld ..y a general distui^ance in 

- "‘'t ‘imglr!;^ M;:'inA: 

;t,lS 

BoS'rLeLrmay have 0-10-20 mg% and in some cases even 

'°;^^’l^^'s‘ii"as:’.he qualitative reaction to hiliriibin is usually 

direct ('■<> ".o.Vsernin proteins is required), which in- 

dicrs''d:rge“'to‘'rhe'hepatic cells since they usually remove the 

excess '";"‘„seS content of hiliruhin in the blood is |.aral- 

As a rule, I elimination of bile pigments in llie nrinc. 

leled by an increased oliminalod in llie faeces docroases 

The amount of li.lo '>'1;""^ ' by the time the stool is 

in the vep' ^Vrcohilin (i.e., hiliruhin nxidired in the 

‘nti^l^'L ■!:m:er emUl^^ont Ir is eliminated in the faeces 

ill extremely Mnall amoiin^ ,,ig,neiit metahedism marked urn- 

Owing to the „ nit^davs of the disease, but with 

hilinuria IS period il diminishes, to the point 

the develoiJmenl of tlic kI ' JJi ji:,, tiurine tlie period of tein- 

of stool when hardly any bile enters the 

porary discoloration ox int . 

intestine. , nmnimt of bilirubin in the blood 

do™ r^ZmaT'amr’the .ir'ohilinuria, the patient had there- 
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tofore, disappears; the normal colour of the stool and the ehmi a 
tion of stercobilin in the faeces are restored somewhat earher. 

The disorders of carbohydrate metabolism and the disturbances 
in the glycogcnetic function of the liver are very clearly revealed 
by functional tests, including, for example, the 
(the patient ingests 100 g of sugar on an empty ?tomach after which 
the content of sugar in the patient s blood is determined every 
30 minutes for 2-2.5 hours). In Botkin’s disease the sugar curve 
is usually disturbed: it rises gradually and returns to normal very 

^^"xhe functional state of the liver may be 

of sedimentation and colloid tests, for example, the Takata-Ara 
fuchsin and mercuric chloride test, thymol, thymol-veronal, and 
Wellmann’s tests, and determination of aldolase and transaminases 

^ Bofkin’s disease is characterized by disturbances in 

olism, a decrease in the amount of cholesterol in the blood being 

one of the very frequent biochemical signs of the disease. 

Krom tlie third or fourth week of the disease the ® 

tion begins to improve, and the pathologic 

disappear. The skin and visible mucosa pale, and following the 
disappearance of the jaundice the liver contracts, the amount of 
bilirubin in the blood diminishes, the appetite 
itching ceases. However, the patient must stay 

functions of the organism arc sufficient y tL 

judged by the disappearance of the clinical symptoms a 

results of'rcpealoii fuuclional tests. The patients are "“t 

to smoke, oat seasoned food and consume 

duration of the disease and for two months after discharge from 

^'^Oiilv when it becomes clear that the patient has quite recovered 
and. if possible, after blood tests for bilirubin and various function- 
al tests is the p.iliciit discharged from the hospital. 
remembered that Botkin’s disease sometimes runs a f ^ 

even a chronic course. This may be fostered by violations of the 

regimen ami premature discharge from the hospital. 

In the protracted form of the disease the icteric discoloration 
(.f the skin is retained, the bilirubin reaction of the blood remains 
direct ami accelerated, the amount of bilirubin is much greater 
tiuiii normal, and the liver is enlarged and painful for 
and even longer. Otlier manifestations of the disease are also pos- 

* I 1 ^ 

Such casc.-^ reiiuire Ihoruugli medical observation and particularly 
good care. After discharge from the hospital many convalescents 

should be recommended healtb-rcsovl treatment. 

Careful differonlial diagnosis is required in cases of obstructive 
(mechanical) jaundice caused by compression of the bile ducts 
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(this condition is most commonly caused by cancer of the head of 

the pancreas^o^^^ of Botkin’s disease periods of aggravation al- 
ternate witli remissions; these forms may last 2-3 years, but they 

arc observed infrequently. ^ . i- l/^ a 

Both the protracted and chronic forms of the disease ma\ lead 

to develoomeut of cirrhosis of the liver. 

From two to four weeks after apparent recovery ® 

may suffer relapses which resemhle the primary attaik of tin 

‘^^Thr'disease confers unstable immunity, cases of repeated at acks 
of the d!seSe rather infrequent, to he sure, have heen chseryed. 
The usual course of Botkin’s disease may be disturbed by vaiious 

‘^T^^^^'eSidn’s'^Lse usually ends in complete reccivery, 
hu^Ta smid“ numher of cases it assumes protrac.ed and even 

chronic forms. , .-.f ilir* liviM- 

The disease is the most frequent cause of (iiiho>o, ol : 

the Possihility of development of 

Shmmes in plnnm.;’ me.aholism (hilirnhinao.nia); eleva.ed, 

:r'r nver 'dev^mps ,he 

complication of Botkin s disease. . i, ii.e second half of 
when the disease runs a severe course, ‘ f . ri In^ is 

the icteric period, but there are Ihe disease l‘ro- 

observed already on tlie sixth polite considcraltlc 

gre.ssive ^^ynamia com^ a bs insomnia at night, and often 

fcrnpenifn.,^^-^ 

danger signals of incipient atiol»h> o ooiochial eruption 

The patient’s respiralbui is acce era^^^^^ 

breaks out on iho skii». It i>> chaia • r^inullv in the (M)Ui'se of 
is indurated and painful; it contracts rapidly-. n the 

2-3 days. , . liver are marked by general 

The initial stages of i„ ,be extreme 

neuropsychic excitement vshitli („ll„wed hv 

(delirium, agi,uessive actions) and is oih^ ^ ^ ^ 

1.1 some ca.scs hepatic coma is not prcceueu i)> 

citemeiil. , .,re in a dejected moo«l 

In the initial stages of coma I ^ iKo nose ciirns arul 

and may have hallucinations petechiae. The liver is 

intestines is i.od^cxhibits iLcocylosis am! a high 

contracted and painful. 1 he 1)1 n • ......piprited the patient s 

hiliruhin content. The respiration is attilcraliu, i 
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breath has a peculiar “hepatic” odour, the pulse is rapid, the pupils 
are dilated, the abdominal and tendon reflexes are weak or even 
absent. Meningeal phenomena and spasmodic twitchings of various 
muscles are clearly marked. Epileptiform seizures, involuntary 

urination and defaecation are possible. 

With the onset of coma the prognosis becomes very serious, hut 
in a number of cases timely and vigorous complex therapy (massive 
infusions of glucose and physiologic solution, injectio^ of corti- 
sone or administration of prednisone) makes it possible to bring 
the patient out of the extremely grave condition. A subacute course 

of the atrophy is possible. . , ^ ^ 

Sometimes Botkin’s disease is accompamed by formation ot 

ascHes—oedematous-ascitic form. . , j. 

Diagnosis. In establishing a diagnosis of Botkin s disease it is 

necessary to take into consideration the epidemiological data, the 
anamnesis, clinical picture and results of the biochemical tests. 

Botkin’s disease must be differentiated primarily from ictero- 
haemorrhagic leptospirosis (Weil-Vasilyev ’s disease) and icteric 
forms of anicteric leptospirosis; in these cases it is necessary to 
take into account the corresponding clinical and laboratory data 
typical of leptospirosis (see "Weil-Vasilyev ’s Disease and Anicteric 

In patients past 40-45 years of age and, especially, in elderly 
persons exhibiting jaundice it is necessary to diflerentiale the disease 
from obstructive (mechanical) jaundice caused by neoplasms in the 
abdominal cavity (most frequently— cancer of the head of the pan- 
creas or cancer of the ampulla of Vater). j v 

The main differences between Botkin’s disease and obstructive 


jaundice arc shown in Table 2. 

Obstructive jaundice exhibits stable bilirubinaemia which tends 
to increase, the skin is orange-coloured or of a greenish-earthy hue, 
the stool is discoloured for a long time, the faeces contain eitnor 
very little stercobilin or none at all. True, in cases of cancer of tne 
ampulla of Vater the colour of the stool may temporarily be re- 
stored because of the disintegration of the tumour, but the faeces 
then contain concealed blood. 

During the first G weeks following the appearance of obstmetwe 
jaundice the functional liver tests are little disturbed and the cho- 
lesterol is high. Larger amounts of ether-soluble bilirubin (more 
than 2 mg%) arc often established from the end of the first month 
of the disease. In some patients it is possible to palpate a dilated 
gallbladder (Courvoisier’s s>Tnptom). Cancer of the head of the 
pancreas in the terminal period is often accompanied by a disturb- 
ance in the balance of the diastase of the blood and urine; the 
amount of diastase in the urine is considerably increased. 

In a number of cases •\vhero Botkin's disease is suspected it is 
necessary to establish a differential diagnosis with hepatitides of 
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toxic and septic origin, which are connected with acute leucufis, 
senses of various aetiology, including anaerobic infection, thyro- 
toxicosis, occupational intoxication, acute hacnatogenous tul.er- 
Sis aU mononucleosis. Haemolytic jaundice coniiected will, the 
development of sepsis and hepatocholecystitides of carious aetio- 

loffv must not be overlooked. 

As Tprimary disease the haemolytic disease most frequently niani- 
fesYs itsS“ryoung persons and is characterised by moderate jaun- 
dice anaem"a and decreased osmotic resistance of erytbrocy es. 

Treatment In Botkin’s disease hospitalization is absolutely 
oblieatorv all patients must stay in bed until disoiipearaiuo of 
the clinical symptoms and normalization of the most impoilant 

'’ThenitTenUs"prescribed a dairy and vegetahle diet with a liiiii.- 

ed amount of fats (the patient may consume f f V. 

it is necessary to exclude mutton fat, lard ana oinerrtu.ii 

l,“e7 daf ?^e ‘tourcaloric' 'v”fuf mu'st'be 'a3‘t‘ 

consume sufBcienlbJ^i^gd ,|„,„„i,ies of sugar, 

purpose tnpy P . ^ the patient ’.s tisual diet Inn^l lie 

preserves. ^ ?"^t and vegetable, fruit and berryjui. es. 

supplemenled ,„oul and frosli boiled fish. 

The patients must be given 

An important role ulis purpose intravenous 

by improved gbxogenes.s , \ 

infusions of 1.5-i * ® 24 hours, or Ibe same aiuotin's 

arllnS^^^ ‘O' the drip me. 

subcutaneously acid per os and intravenmmly 

Q o pci- (lay. Very limited application is found 
m a dose of 0-^'^- At^ ^ pe,. day for adults); the latter may eliin- 

-r of V i-ut . 1.^.0 acufo form of 

“Itrs^ht^ofo^; inadeq^^^^ ihoorotically 

and is uncon linncd hy V'";"’®' u' T-,s also proved iiioxpcdirnl , 
The uso of lipocaic waims 

Many clinicians (Magimsiiiin sulfiiiicum) 1 liln' 

and 1 Por cent or div Ah^^^ d-i-king i.s rally 

of ">'ich IS natients*^ The patients must keep to the presci ib. cl 

dllV^oV^V-r/mimOi^rv^keir 'discharge from .he hospital. 
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From the moment acute or subacute atrophy of the liver has 
A .oir,nr.fl thp oaticnt must be particularly vigorously adminis- 
tercel ghicose. Daily intravenous infusions of 3 litres of a 5 Per “nt 
olucoso solution by the drip method are recommended. In addition 
ft is iiccossarv to give the patient a daily subcutaneous infusion 
of I litre of a 5 per cent glucose solution. Administration of corti- 
sone flOO-150 mg^ twice a day), prednisone, prednisolone and anal- 

oXs horn^omal preparations is indicated during the very early stages 

of atrophni thl liver; they are also administered in severe cases. 

During the treatment with these preparations is necessary to 
control the content of potassium and sugar in the blood and to test 
the urine for sugar; if the blood contains too little potassium 
(17 5-22 5 mg% is normal), the patient must be given Poj.^ium 
chlinido in a dose of 1 g 4 times per day and must drink i down 
with half a glassful of warm water. Consumption of sodium chloride 

^"'Th^patientls^giv^cn ho\ sweet tea; the personnel of the ^epart- 
meut must see to it that the patient should drink a good deal. 
Moreover, a 5 per cent glucose solution must be adrainislorcd per 
loctum hv means of a nutritive enema. To prevent coma, ad"iin 
islratiou of choline chloride (5 ml 4 times per day for 

per os is recommended; this preparation should be administered 
ivcu during coma since it sometimes produces a favourable effect, 

•dthoueh it does not decide the success of the therapy. 

In cases where hepatic coma has already developed the cardio- 
V iscul ir ind rc'^piratory functions have to be supported by injections 
uf cnidi amine (nickothamino), ophedrine. lobeline and t^y^'^^one. 
■uid subcutaneous administration of physiologic solution. In pro- 
Uiuted cases the patients should be given prednisone (see supple- 

'^ WthVhoVnodeni methods of treatment mortality from Botkin s 
disease iTno more than 0.1-0.2 per cent, but in cases of atrophy 

Ilf tlie liver the prognosis is always serious. 

Patients who have had an attack of Botkin’s disease /nay ^ 
dischartied from the hospital only after disappearance of the clmi 
lal symptoms (control of the level of bilirubin in the blood and 
indices of the functional tests is desirable), but not until 25 da^ 
from the beginning of the icteric period (period of cominunicabil- 
ilv^ After the discharge the patients should be given 10-day leave 
w^h M.Hgatorv report^o the' dispensary and subsequent observa- 
tion for a period of 1 year. Health-resort treatment is recommend- 
ed in severe cases after ahalemonl of the clinical ... 

Prri'ention. Kx tensive health education of the population with 

emphasis on observance of the rules of personal 

the necessity of washing hands before meals) is required. Efhc ent 
wateTsupply and sewerage in all populated areas, and control of 
flies prevent the spread of Botkin s disease. 
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Early rcvealment of patients with compulsory hospitalization and 
thorough disinfection in the focus and at the patient’s bedside, 
observing the same rules as in typhoid fever, are absolutely oblig- 
atory. 

The patients’ excrements containing the virus are rendered 
harmless by putting into the chamberpot or bedpan an amount of 
lime chloride equal to that of the excrements (the contents of the 
pot or pan must not bo dumped into the sewerage for at least 3 hours). 

In severe cases the patients must be given individual bedpans. 
All patients must have individual dishes, knives and forks which 
must ho carefully sterilized by boiling each time they are used by 
a patient. 

To i)revent llotkin’s disease, intramuscular administration of 
up to 15 ml of gamina-glohuliii was formerly recommended to 
p(‘rsons who had been in close contact with patients; according 
ti) observations, this somewhat reduces the incidence of the dis- 
ease or renders its clinical course milder; however, the effectiveness 
of gamma-globulin still requires careful study. 

To prevent syringe (inoculation) jaundice, the syringes and 
needles imisl be thoroughly sterilized by boiling for 30 minutes 
before each infusion in all hospitals, polyclinics, etc., wherever 
tlic.-^e infusions arc made. Persons affected with Rotkin’s disease 
and conUned to .special hospitals are assigned individual syringes 
and needles wliich are used only for these persons. 


IIKLMINTIIIASICS 

The term helminthiases refers to a group of human diseases result- 
ing from infestation of the organism by parasitic worms (helminths) 
which have dilTeronl biological properties. The role of helminths in 
the origin of human disease has long attracted the attention of 
physician*. 

in the middle id last century the role of parasitic worms in human 
patliology was studied in greater detail. In 1884 S.P. Botkin pointed 
out the connections lielween the develiipment of anaemia and the 
presence id heliTiinths in the intestines, the action of the helminths 
manifesting itself ihrougli direct intoxication (d the organism and 
neiiroreflexlv from the numerous receptors in the intestines. 

Tlie scientific studies of the aetiology, diagnosis, clinical aspects 
and therajiy <if helminthiases have resulted in serious achievements 
in tlie coiiind of lliese diseases; special mention must be made of 
tlie works id Soviet investigators, particularly those of K. I. Skrya- 
hin, K. N. Pavlovsky. N. N. Plotnikov, V. P. Podyapolskaya and 
F. F. Taly/.in. Ilclmintliology has developed into a very important 
branch of liiidogy and medicine. 

The developinetil of scientific knowledge in the field of lielmin- 
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thology has opened up extensive opporlunilics for the cotilrol of 
helminthiases and has made it possible to prevent lliose diseases. 
It is now entirely possible to eradicate a numlior of helmiruhia«:es 

on the territory of the USSR. r .1 

A brilliant example of eradication of foci of lielrnintbiasis in tlie 

USSR is the successful control of dracunculosis which, until llie 
lt)20’s, was extremely widespread among the people of Central 
Asia The eradication of dracunculosis, achieved willi tlie activ(> 
participation of the prominent Soviet scientist L. M. Isayev, sliows 
what fruitful results can be produced by coinbinuig theory ami 
practice The eradication of dracunculosis was accotn jil i-lied by 
keeping careful records of all patients, their surgical treatineiil. 
and sanitation of the water reservoirs containing the specie (.1 
Cyclops which are the intermediate hosts to the nematode parasite 

At the same time it should he remembered that holmin liia- 
ses arc still considerably widespread among various sections ot tlie 

population, especially children. „ , , . , 

The overwhelming majority of the species of holminths parasitize 

i„ the human intestines. The group of parasitic rvor.ns which 
the most important role in human patlmlogy inchulos 
(rouiulworins. thread-worms, Irichinas am whipworms) ' “ ' 
diseases known as nemaloduscs and a iinmhcr of worms «hi(h hclong 
to tlie cla.ss of Cestodu (hroad tapeworm, dwarf, heef and pork tape- 

wormsl which cause cestodiases. ■ 

Outside the intestines some of the helminths can parasiti/e in 

various liuman tissues and organs (mainly only duniiK (eilain 
phases of their cyclic development); for example, during its larval 
th*' TrichiLua para.^itizes in the muscles. Some helmiiiths 
cln^also parasitize in the organism of various animals; that 1 - \Oi\ 
for example, man may contract trichinosis by consuming the tle.^li 

of hoffs infested witli tricliinas. 

Numerous clinical observations have shown thal. in addil on 
to their own pathogenic ndo in healthy Iminan beings, lielminlh- 
rnav considerably aggravate the course of a numlier of m ute infet - 
tioL diseases, especially diseases affecting the intestines (dysentm>. 

‘^'fc“‘f„nowh.g urn tl.o must imporliint forms nf hciminll.iascs. 


Nematodoses 

Ascarinses 

riM • f rJ ir.'.n bv ascarids (Ascaris lunihricoidrs) wliicli 

parasitize hi the' small intestine results in a moridd condition known 
L Ascarids are slightly spindle-shaped roumlworms. 

The females reach a length id 2.)-W cm, the males l.)-_- t n. 
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Both males and females can parasitize in the human intestines. 
If only females are present, the patient’s faeces contain ovally 
elongated, pear-shaped or triquetrous unfertilized eggs covered 
with a protein membrane and containing yolk cells. 

In the human intestines in the presence of a male ascand a female 
ascarid can lay 200,000-220,000 round fertilized eggs. Ascand 
eggs are noted for their considerable resistance to various harmful 
iafJuGnces; they mature in the soil, if the latter is sufficiently aerated 
and has a certain temperature (24-30°C) and moisture. 

Only the mature eggs of ascarids introduced into the mouth 
with dirty hands, raw and unwashed vegetables, fruit and ber- 
ries contaminated with earth, and, in a number of cases, water 
containing the eggs of these helminths may cause infestation of 

man by ascarids. . 

After gaining entrance into the human intestines the eggs or 
ascarids shed their membrane and give rise to larvae which penetrate 
through the intestinal wall into the blood stream — branches of 
the portal vein. With the blood flow they enter the liver and the 
inferior vena cava, thence the right heart and then through the 
pulmonary artery gain entrance into the lungs. Passing through 
the walls of the pulmonary capillaries the larvae enter the alveoli, 
brunchiolcs, bronchi and trachea and then the oral cavity (Fig. 2b). 

In the oral cavity they mix with saliva and are swallowed again, 

regaining entrance into the small intestine. 

In the intestine of an infested person the larvae of the ascarids 
ccinlitiue to grow and develop into sexually mature males and e- 
Miales (Fig. 27). The complete cycle of this development takes ten 
weeks; the ascarids parasitize in the human organism for about 


1 

Not infrequently many ascarids parasitize in the human intes- 
tine: this leads to marked intoxication of the organism and some- 
times may cause mechanical obstruction of the intestine (ileus) 
by a cluster of ascarids; moreover, the patient’s organism is sen- 
sitized by the waste products of the ascarids. 

Clinical picture. The clinical symptoms of the early migration 
stage of development of the ascarids affecting the respiratory system 
are elevated temperature, coughing with a discharge of sputum 
which contains eosinophils, presence of pulmonary infiltrates or 
pneumonic foci in the lungs, and eosinophilia in the peripheral 
l)lood, which indicate an allergic reorganization of the organism. 
It must 1)0 admitted that during this early migration stage it is 

exU’einoly difricult to diagnose ascariasis. 

Intestinal ascariasis may run a concealed (latent) course, but 

may also show a marked clinical picture. i- • i 

Most cuminonlv, however, there are sufficiently clear clinical 


Aigns of ascariasis. . . . j • j- • 

The symptoms of ascariasis are a diminished appetite, dizziness, 
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Fig. 26. Diagram showing inigraLion of Jarvae of ascarids (fr<jin I. . ' 
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nausea, and a feeling of heaviness and pressure in the pancreatic 
region; ascariasis is often characterized by salivation, teem-grind- 
ing at night, abdominal pain and considerable flatus. Children 
affected with ascariasis exhibit absent-mindedness, a dejected 
mood, disturbed sleep, nocturnal hallucinations and persistent 

headache. . .. • t ♦v.^i 

Objective examination reveals but inappreciable signs of patnoi- 

ogy: slight soreness in the epigastric and right iliac regions on 

palpation of the abdomen, moderate eosinophilia in the blood 

during the early stage of the disease, and, for the most part, low 

acidity of the gastric juice. . 

Ascariasis may be complicated (most commonly in children) 
by functional or mechanical (by a cluster of ascarids) ileus with 
a possible development of peritonitis and in some cases ascariasis 

of the liver and bile ducts. , , . , ^ 

Diagnosis. Ascariasis can be diagnosed by the character and 
localization of the abdominal pains with due consideration (during 
early stages of the disease) of eosinophilia in the blood and neces- 
sarily repeated helminthoscopic examination by the methods of rulle- 
born and Kallantaryan, and by means of a native (unstained) smear. 

Treatment. Chemical (santonin, sancaphene and piperazine) and 
physical agents are used in the treatment of ascariasis. Physical 
dehelminthization is carried out by introduction of oxygen into the 
intestine through a sound; since ascarids are anaerobic parasites 

they are quite rapidly destroyed. , 

Santonin is the active principle of santonica seed. During the 
treatment with santonin the patient is prescribed a diet of readily 
assimilable, mainly dairy and vegetable foods with a limited amount 
of fats. For adults the average therapeutic dose is 0.1 g. Un the eve 
of the treatment the patient is given a saline laxative. The course 

of treatment is 2 days. , 

Santonin is taken on an empty stomach in a dose of o powders 
(pills) of 0.1 g each at l-hour intervals; after taking the third powder 
(pill) the patient is given 25 g of magnesium sulphate or of another 
saline laxative; one hour later the patient may be given a light 
breakfast. On the second day the treatment is repeated. In ireai 
ment with santonin it is necessary to exercise caution (because the 
preparation is toxic) and to consider the contraindications, namely, 
diseases of the liver and kidneys, gastrointestinal diseases, and 

acute infections. . . . 

Clinical observations have shown the superiority of the soviet 
pnmaration sancaphene dispensed in the form of PiUs containing 
O.OIO g of santonin, 0.00G5 g of calomel and 0.016 g of phenol- 
phlhalein; this preparation simultaneously acts as a laxative. 

The course of treatment is 2 days. 

On the eve of the treatment the patient is given a saline laxative 

(30 g of magnesium sulphate for adults). The following morning 
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the patient takes on an empty stomach 5 pills of sancaphene one 
after another, and 30 minutes later 5 more pills; then the patient 
is given a saline laxative. Two hours after taking the second dose 
of the preparation the patient is given a light breakfast. 

The effectiveness of dehelininthization is judged by the elimi- 
nation of dead ascarids in the faeces and the disappearance of the 
eggs of ascarids from the stool during repeated helminthovoscopic 

examinations. 

More physiologic, absolutely harmless and. what is more, snlti- 
ciently effective is oxygen therapy which results in complete deliel- 
minthization in 80-85 per cent of the cases. 

According to the modified method of N. 1. Kravets (I 'ol). 
1,200-1,500 ml of oxygen is introduced under a certain pr.>>^ure 
through a duodenal sound from a Uichardson double rubl.er balloon 
into the patient’s duodenum (on an empty stomach). On an average 
of 2-3 days after the oxygen therapy dead ascarids are eliminated 
in the patient’s faeces. Usually two sessions of oxygen therapy 

with a 2-3-day interval are required. , c .i . , 

Hcptylresorcinol and piperazine may also be used for the treat- 
ment of ascariasis. . i .» 

The former is dispensed in pills of 0.1 g each, covered with a 

special coating which prevents their disintegration in the stomach. 
The daily dose of heplylresorciiiol for adults is 1.2-1. 5 g; the cduix' 
of treatment is one day. On the eve of the treatment the patirn is 
given a saline laxative; the following morning the palieiil taUis 
(on an empty stomach) the entire dose of heplylrcsorcinol. i.e,. 
12-15 pills 0.1 g each, in the course of 30-i0 minutes; owing to t t 
irritating action of the preparation on the oral mucosa the pills 
must not he cliewed. Ileptylresorcinol is contraindicated 'TT 
of gastric and duodena! ulcers. Acid ami salt food is prohihiK-d. 

The most effective of all dehelrnintliizing i.reparalions far 
proposed is piperazine w’hich is dispensed in the forni <• nm-^ 

adipinate, piperazine sulphate, piperazine phosphate and i|. i- 

azirie citrate, all of them producing simi ar therapeutic 

The preparation is dispensed in pills of 0 2.) and O.j g and mu. t 

he stored in a dark place in a tightly closed vessel. 

Piperazine preparations are adininist.-red per os in e<,nal doses a.id accord- 
In ascariasis the preparations are admimsten-d iii do.se., of 1 b tiint., jir 
day 0.5-1 hour after meals for two day.s in succesMon. 

Dose.s for children: , 

1 year old -0.2 g 2 tiiuc.s a -lay 

2-3 years old — 0.3 g 2 „ •• 

4-0 .. .. -0.5 g 2 

7-0 „ „ — O-.o g 3 „ •. .. 

10-14 „ „ — 1 g 2 „ .. 

or ^ patio,., arc 

given a laxative. The diet before and during LreatiiKiiL i.*, as usual. 
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Enterobiasis 

The disease is caused by threadworms {Enterohius vermiculari^^ 
small round white worms. The female worms are about 1 cm long, 
the males— 2-5 mm. The rear end of the female body is pomted, 
while that of the male is spirally twisted. Threadworms lodge in 
the inferior portion of the small intestine, but may also parasitize 
in the large intestine, crawling out through the anus. 

Children are affected with enterobiasis particularly frequently. 
The infestation occurs when eggs (with motile larvae) ^e intro- 
duced into the mouth with contaminated hands as a result of con- 
tact with enterobiasis patients and somewhat less frequently by 
consumption of unwashed fruit and vegetables contaminated with 

^^Frmn the mouth of the infested person the eggs of threadwor^ 
enter the stomach and intestines. In the small intestine of man the 
eggs mature. The young parasites firmly attach themselves by suc- 
tion to the intestinal wall; when the female worms reach sexual 
maturity they crawl out of the intestine and lay f large number 
of eecs around the anus and in the perianal folds. After laying the 
eggs the females die. Threadworms live for about 1 

Threadworms crawl out of the intestine mainly at night, hence 
the intense itching which so discomforts the patients. Owing to 
this the patients, especially children, scratch the skin in the anal 
region and thereby contaminate the hyponychial spacw and tbe 
tins of the fingers. This makes possible reinfc.station through the 
which is particularly frequently noted in persons failing 
iH observe the rules of personal hygiene (washing the hands before 

meals, trimming the nails). , , • i j 

The early clinical manifestations of the disease include intense 

itching in the anal region and the perineum, and in women, addi- 
tionally, in the region of the external genitalia. At first the itching 
appears only at night, but subsequently may discomfort the pa- 

tiiMits all day long. 

l•:rlterohiasis in children is characterized by general nervous ex- 
citability and irritaliilitv. The children begin to lose appetite, 
become crankv, and often wake up at night. Many children develop 
headaches, nausea and nocturnal enuresis; girls may develop vul- 
vovaginitis. Blood tests often show increased eosinophils, 
biasis may bo diagnosed on the basis of clinical symptoms and the 
presence of eggs of threadworms in smears taken from the perianal 

folds. 


To obtain a smear, a match pointed ns a spatula and dipped in a * 
solution ol caustic potash or cnuslic soda is used. The smear taken from the 
nerianal folds is removed from tlio match with the side of a cover glass aiid 
oHced on a slide after Erst mixing the smear with a drop of a 1 per cent alka- 
Vuie solution. The drop is covored with the cover glass, and the proparnlion is 
exarnined under a low power microscope. 
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The hyponychial contents in cases of children are examined by the same 
method: t^hese contents may often be found to contain egi^s of threadworms. 

Treatment of enterobiasis may also be administered by the old 
method, namely, with sublimed sulphur which is given in the fol- 
lowing prescription: 

Rp. Sulfuris depurati 0.5 

S. 2 powders 3 times a day (for adults) 

The course of treatment is 5 days; tl.e powders arc taken 1 hour 

*'^ln*'cases stubbornly resisting the action of sulphur, treatment is 
administered with an extract of male fern 

acthereum) On the eve of the treatment the patient is given a sa 
line laxative (25 g of magnesium sulphale). The 
the patient is administered an cnem.ynd given, 

ach 2-2 5 s of male fern extract (in capsules of 0.2.)-0.o g each). 

th^capsules are taken one after anolher (in the ^ “‘j'; 

utes). Two lioiirs later tlic patient is given a laxalive and a 'g^t bma 

fast. After a lapse of 10 days the course 

Since the preparation is toxic- and a riiimhe " I* ' . J, , 

sensitive to it, it is necessary to rcmcmlicr tl.e 
(diseases of Ihe liver and kidneys, gastric “ ..'J ‘ 

fats are completely excluded from tlie diet UieJefore ae^ 

because the preparation freely dissolves in * ” ' . „ (i^yg before 
cumulates in the organism; the diet is prescribed 1-2 days betore 

the treat men I . '»*K.ii\iiifbiirenarii* 

The most effective treatment of 

lioiLS 
phale 
effective 
doses an .. . 

in the section •‘Ascariasis 

In cnlcrobiasis the V-X-Jvll'ls 

cy;io";'':r^™rt'::.«.^vi?,,co ot n,,. rvm.„r.. is ro„u„c.i. 

Strict observance ot personal con- 

in the prevention of enteroliiasis; \egot,ih is an nails must 

sumed only thoroughly washed in boiled water, the h „ . j j.,! 

bo carefully trimn.ed (especially in 

spaces must be kept clean; to avoid drawers tigbtlv 

in the external eiivironineiit, it is iieces.sary morniim and iti 

fastened around the legs and to change them in the morni u 

the evening. 
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Trichuriasis 


The disease is caused by infestation with whipworms {Trichuris 
trichiura) which parasitize in the large intestine, mainly in the 
caecum and the vermiform appendix. 

The female parasites are about 4-5 cm long, the males — 2.5-3 cm. 
The anterior part of the parasite’s body is elongated in the form 
of a hair, the posterior part is thickened; in males it is bent like a 

hook. 

The eggs of whipworms can develop in the external environment 
if the temperature is sufficiently high. This explains the spread of 
trichuriasis mainly in southern countries. 

Man becomes infested by swallowing mature whipworai egp; 
in the intestine the swallowed eggs produce larvae which with 
their pointed anterior ends burrow into the intestinal mucosa. 
If many whipworms infest the organism, they cause marked distur- 
bances in nervous activity and symptoms of colitis. 

The clinical picture of trichuriasis is characterized by headache, 
diminished appetite, nausea and vomiting, often a semiliquid stool 
containing mucus, abdominal pain (epigastric region and caecum), 
salivation, general thinning, irritability, dizzine^ and even loss 
of consciousness, and muscular spasm. Some patients exhibit hy- 
pochromic anaemia, lymphocytosis and aneosinophilia in the blood. 

7'he diagfwsis of trichuriasis is based on the clinical picture and 
the results of laboratory tests (a repeated test of the faeces by Fiil- 
Ichorn’s method and the method of a native smear). 

Trichuriasis is very difficult to treat. Usually osarsol (acetarsone) 
and heptylresorcinor arc used. The former preparation is toxic and 
therefore must not be administered to children under 6 years of 
age and adults past 55 years of age. 

Before instituting the treatment of trichuriasis the patient must 
be carefully examined, to exclude all contraindications (diseases 
(»f tlie liver and kidneys, circulatory insufficiency, active pulmo- 
nary tuberculosis). 

Cisarsdl is taken iu a dose of 0.25 g 4 times a day one hour before 
meals. The course of treatment is 5 days. If toxic phenomena (vom- 
iting, abdominal pain, urticaria, albuminuria, greenish urine) 
appear, treatment with osarsol is immediately discontinued. In 
such cases it is necessary to wash out the stomach, give the patient 
a saline laxative and a 10 per cent hyposulphite (thiosulphate) so- 
lution in a dose of 1 tablespoonful 6-7 times a day. 

Heptylresorcinol is administered in a dose of 1 g. On the eve 
of the treatment the patient is given a saline laxative (25 g of mag- 
nesium sulphate) after which he must take no food for 12 hours 
before the beginning of the treatment. The preparation is dispensed 
in pills of 0.1 g each: 12 of them are taken on an empty stomach, 
one after another at 5-minute intervals. The patient is given his 
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breakfast only 4 hours after the administratioii of the preparation. 

Thp same evening he is given a saline laxative. 

Du^ the treatment with osarsol or heptylresorcinol patu-iUs 
t r>nnsiime seasoned or acid foods (sauerkraut, toniatoes, 

Ses hor"h m'tard, marinades, vinegar) since they are 
fikelv to evoke the toxic effects of these jiroparations. if:,. 

In cases where the treatment witli osarsol or lioplylre.sorcinol fa Is 
to prodTce positive results another course of treain.ent ,s adm.n.- 

tered 4-t) weeks later. 


Trichinosis , 

Trichinosis is a human 

:^:nri"ns. oedimatous 

tracts this disease by ‘'‘g'^^V'^VddUno'is A caused I.v small roumi 
A€tiolo^y AL fh'sli of Imgs infe.-lcd 

worms— trichinae c Tlie Irichinao are 

with trichinae contains the i>s s a j.jpiir-ifrni ami the intercostals. 
usually found in the ^ under the action 

When such meat is 

of the digestive „ .|n.,iis(.lves in tlie intestinal wall, 

trichinae are capable of im| ■ K iin-ougli Licberknbn 's ^ilaiuls 

Penetratingdeep into the naes^ 

i^:;'^i:^tx‘:f:ci;':'ih;3;ichm.u 

ru!;ing"hrm.JMs and t^c sarJopias.n; sul,sc.,ne,„ 1 y a cap.,le 



Fig. 28. Muscle tricli 


iclnnellae freed from cysts by the action of digestive enzy.ues 
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forms around each trichina and calcium salts are deposited in the 
capsule. The trichinae thus become encapsulated and, being reli- 
ably protected against unfavourable influences, may remain viable 
for several years. 

Epidemiology. Trichinosis is contracted by ingestion of the flesh 
of animals infested with trichinae (mainly hogs). 

.\s the result of systematic veterinary inspection and obligatory 
tests of hogs for trichinosis during their slaughter this disease now 
occurs much less frequently on the territory of the USSR than before. 
Clinical picture. The incubation period is 10-25 days. The disease 
sets in gradually. During tlie First 2-3 days the patient complains 
«)f headache, general jadedness, dyspeptic phenomena (nausea, pres- 
svirc in the epigastrium), photophobia and pain upon abduction of 
the eyes to either side. 


From the tliird or fourth day of the disease the temperature rises 
to 38.5-.:}0°C; the temperature curve is of an irregular type with 
disorderly rises and remis.sion.s. The febrile period is fro*m 10 to 
35-'i() days and oven longer. 

In a numher of cases pains appear in the gastrocnemius muscles, 
and the muscles of the arms and hack; tlie pains become very in- 
tense; tlie appetite and sleep are disturbed. Some patients exhibit 
disorders of deglutition and speech as a result of affection of the 
lingual and pharyngeal muscles by the trichinae. Infestation of the 
d iai'liraginat ic and intercostal muscles by a large number of 
li'ichitiae may result in severe respiratory disorders. 

F. Xiwninat um of a patient reveals a puffy face and oedematous lids. 
111 !' cliaiige's in the lilood picture are characterized by moderate 
liMicocviosis (uj) l«) S.oOO-l 1 .000 leucocytes per 1 cu mm) with con- 
'■iilriMhli' cnsitjophilia reaching 20-55 per cent of the total number 
of leucocytes. The result may bo fatal. 

1 tingnusis. Friidiinosis may lie diagnosed on the basis of epide- 
itiinlogical data ((‘specially if the disease has attacked several per- 
sons wlio ingc'sted tlie meat of the same hog) with due consideration 
I'f (hr gradual d<‘velopni(‘nt of the disease, tlie temperature curve 
oi inigiilar lN‘p{“. pufly face, oedematous eyelids, moderate leuco- 
cytosis and eosinophilia of the blood. 

/ rra ir/irfi f . Diii'ing the first 2-3 days from the moment of the ap- 
pearance ol clinit al symptoms it is recommended to give the patient 
25 g of magnesium sulphate or some other saline laxative in order 
thoroughly to e^•acuate the bowels: this is followed by a 5- or b-day 
course of treatment with thymol. This jireparation is administered 
in a dose of 0.5 g 3 times per day in gelatin capsules wliich are ]>unc- 
tured in several places by a pin in order that the preparation they 
contain may better h(^ dissolved by the digestive juices. Sharp mus- 
cular pains are relieved l)y repeated administration of pyramidon 
and analgine (1 -phenyl-2. 3-dim ethyl -5-pyrazoIone-4-methyl-amino- 
ethyleno sodium sulphate). 


Prevention. To prevent trichinosis requires careful and systematic 
control of the slaughter of hogs at slaughterhouses. 

For tills purpose in llic laboratory of llio slaugblfrbousc a inUroM opic ex.un- 
ination is made of two specimens of meat taken from tlie crura of llie ilia- 
pbragm closer to the tendon. Twenty-four sections are made fromthe two spen- 
mens. If up to 5 trichinae are found in all the 24 sections, the carcass of the 
hog is boiled for 3 hours in slices not thicker tlian 8 cm, or is autoclaved and 
canned. If more than 5 trichinae are discovercil, the meat is oillior de.^troyed 
or turned to technical j.urposes (manufacture of technical srea-^e. clue. oir ). 

In order to supply the consumers only with higl»'<|ualily pork, 
every piece of it from llie carcass suhjectod lo tric!iinoscop\ i- 
stamped, while smoked pork (ham, bacon, etc.) is sealed. 

Cestodiases 

Cestodiases are morbid conditions caused by infestation of mail 
with tapeworms (Cestoda). The characteristic morphological sign ol 
these tapeworms is a flat body, consisting of separate >ogments 
(proglotlids), absence of an intestine and hermaphroditism. he 
body of a cestodc, depending on the species, is from 2-() mm (h-r 
example, the tape form of the Echinococcus) to 10 m long (hio.td 

tapeworm — Diphyllohothriuni latum). , , . r 

The following ha.sic parts are distlnguisliod in tlie h‘>‘b‘ ^ ‘‘ 
lode: a head (scolex), neck and body consisting , 

The human organism may serve as the nUermediale oi .h i i 
host for the Cestoda. In the latter case the inte-tine of liii ‘ ' 

patient is parasitized by sexually mature ' 

worms and broad tapeworms). In other ca.sos the Cestoda 
in the human organism in their larval and sCMiall\ matiiri st.. . 
for example, the pork and dwarf tapeworms. As an ''"‘'I" 
disease in which a person infested by ceslodes is only an inttim. 
ale host, mention may be made of rc/unococcosi.s. 

Below are the main types of cesl«)d lases. 

Taenia sfis 

The clinical picture, diaBMoMS and therapy 
Taenia mginata ink^taUmi and (nentn.vns- caused ..spcctM > ht I 

heel (hookless) and pnrh tapeworms are very sun, r. * • ; 

the two diseases are described in the emnn.nn « " V' , 

ses Taenia saeinata Infe.slation is caused b\ the Im. 1 lapiNsoim 

which ;Trasiti"cs in the intestine, A .nature heel tapeworn. ,s „-.S n, 
the cattle serving as the intermediate host to this lulmir . 
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On infesting cattle the larvae of the parasites develop in the in- 
termuscular connective tissue. Man becomes infested by consuming 
half-raw or poorly-cooked infested beef. 

Taeniasis is caused by infestation of man with the pork tapeworm 
{Taenia solium) which parasitizes in the intestine and reaches 1.5-2 m 
in length. The head of the parasite is supplied with 4 suckers and a 
rostellum with two rows of hooks. The body of the parasite consists 
of close to 900 proglottids. 

The larvae of the pork tapeworm may parasitize in the organism 
of a hog (usually in intermuscular connective tissue) and of man. 
The latter may serve as both a definitive and intermediate host. 
Man becomes infested by consuming inadequately cooked or fried 
pork infested with the pork tapeworm. 

Clinical picture. Taeniases are marked by a number of not very 
characteristic pathologic nervous and gastrointestinal phenomena; 
these usually include apathy, adynamia, irritability, diminished 
working capacity, loss of appetite, headaches, nausea and vomit- 
ing, abdominal pains and intestinal dysfunction (constipation al- 
ternating with diarrhoea) find progressive anaemia. Sometimes tae- 
nian^is may simulate gastric and duodenal ulcers. Cysticerci form in 
llu* nuiscles and intermuscular tissue of hogs infested by eggs of 
(he Taenia solium. When inadequately cooked or fried meat of an 
infested hug is consumed the cysticerci penetrate into the human 
intestine where they develop into mature pork tapeworms para- 
sitizing in the small intestine. Man may be not only a definite, but 
iilsu an intennediate host to the pork tapew’orm. 

Diuiino.Cis. In diagtiosing taeniases it is necessary to consider the 
aiianinosis (indications that the parasite’s proglottids were elimi- 
nated ill the patient’s faeces), the character of the complaints and 
ohjcciive jdioiiomena. The diagnosis must necessarily be confirmed 
!)>• discovery of the parasite’s eggs in helminthovoscopic examina- 
tions of the faeces and in the smear from the perianal folds. 

Trrotrnen t . I’ueiiiasis atul Taeniarhyncus infestation are treated 
with an extract of male fern (aspidium). 

riiis preparation produces a toxic side effect, and it is therefore 
iKMosaiy io e\eiTi>e considerable caution in using it. Diseases of 
the liver and kidneys, acute infectious diseases, gastric and duode- 
nal ulcers, circulatory insufficiency and organic diseases of the cen- 
tral nervous s\>ieni contraindicate treatment with male fern prepa- 
rations. 

Throe or four days before the beginning of treatment with male 
fern preparations the patients are prescribed a diet of semiliquid, 
easily assimilable food (without fats). On the eve of the treatment 
patients arc given a saline laxative (25 g of magnesium sulphate). 
The following morning (1 hour before administration of the prepa- 
ration and necessarily on an empty stomach) they are given a cleans- 
ing enema. 
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The idea of the diet, laxative and enema is that the head of the 
parasite, deeply burrowed in the intestinal mucosa, is exposed by 
the thorough cleansing of the intestines, and the male fern prepara- 
tion paralyses its nerve ganglion and thereby renders the parasite 

hd rinX^ss 

The male fern extract is administered in gelatin capsules in tbe 
morning (onlv on an empty sloniacli) over a period of 20-10 minutes. 
Adults are given 8-10 capsules containing 0.5 g of the preparation 
each. One hour after administration of the e.xtract (he patient- 
take a saline laxative (25 g of magnesium sulphate), ‘hi the (lay 
of the treatment, as also during the preceding d--* days, the patient> 
must not consume rich food. 

The beef and pork tapeworms are eliminated in llio patient ^ 
faeces within 5-0 hours. The Ireatmenl with male fern preparations 
is more effective in cases of pork tapeworm. It is necessary to xsatcli 

out for the elimination of the parasite s head. . . i 

If the patient develops nausea iii the process ot tiva inent. in- 
should suc^k on mint lozenges, drink lemon juice or ^wal (as pKc. - 
of ice. In cases of marked pnisonmg with the oMraU (\oinit ^ 
cyanosis, diminished cardiovascular functions. i . . ■ 

blood) the administration of the preparation must be 
discorilinued, the stomach must be washed out the 1’'“'*'" ' '' 

bo given a saline laxative, must be kept warm (hot ' 

cation ofheat to the feet) and must be given a snbcutanemi. inj^.tici, 

of ephcdrinc, cordlamine or camphor. ,.,.,,1 in.r 

Prevention. Taoniases can be prevented by l)iorougbl\ tocki „ 

or frying the meal consumed as food. 


Di phij I loho ihriasis 
Diphyllobothriasis in man is due 

lism of the broad tapeworm 'V ' 

to its morphological characteristics, the parasite is a tMu.al ta] ( 

"'X a lonml. nf -la ,n. its Ixalv n, 

t,. o««s ..i .co pa..:,,, a,. 

inated in the faeces nt infested .nan. Log o.- , 

eecs have Gained entrance into a water reservoir the\ gi\( n.s' 

K In ^llch "rtain species of c>xiops 

feed. The hsh. mainly pike, r..ff a..d P/’"; ^ ' . 

may become infested with the "'/''LVf/o'n. /.n., a. . a^ 
quently infest man, if the latter consumes the made., n.,1. 1> cook. 

parasit,>.os in the superior division 
of the small intosti.io hy attaching itself to the .niesl.nal nin.o.a 
by means of two bothriuins (grooved suckers). 


171 




Common sexual orifice 



8 


1 i j. 1’^'. iiipowxrtw {Jfiphi/llohnihrinm Itiluni). A — tflrobil<i (diminisliccl); 

/; innliiif O — nu-tiin* orifice: or — ovaries; Jl — yolk iilnnds; Sdr — 

Mi'lilt' L'laiiii: I'lL' — vayiija; n -ul<‘rns; /— sjieriiiaries; i-d — ejaculatory duct; 

/ii’/i/i — trunks of excretory system 


Clinicullii ilipliylUtliolhriasis is characterized by apathy, adyna- 
mia ami anorexia, alidoini iial pain, anaemia and, not infrequently, 
eusiiMiplii I ia. .More severe eases are accompanied by pernicious- 
like anaemia (the eoiotir index is above 1) which affects the bone- 
marrow haemal opoiesis. 

I’he disease is also inarkt'd by considerable pallor, oedema of 
the suhcntam'ous tissue, diarrlioea, functional heart murmurs and 
ditniiiished gastric juice secrtdiou. 

Treatment of diphylloholhriasis begins witli getteral roboraiils 
and anlianaeniic. agents (preparations of iiajii, antianaeinin [cobalt 
containing liver extractl, ramptdon [aqiieous liver extract!, and 
repeated blood i)r erythrocyte-mass transfusions). Then, as in cases 
of taeniases, patients are administered male fern extract (sec “Taenia- 
ses”). In connectitm with anaemia it is expedient to give the pa- 
tients vitamin li,o. 
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General Prevention of Helminthiases 


In the prevention of most hehninlhiiises ihe most important 
part is played by sanitary protection of water reservoirs, the soil 
and foodstuffs from infestation with helminths and, primarily, from 
pollution with excrements of patients or intermediate ho^ts to the 
parasites. Extensive sanitary and hygienic measnre.s in town and 
country, protection of sources of water supply, health education 
and inculcation of habits of personal hygiene are of deciMve impor- 
tance in the control of helminthiases. 

The impurities must be decontaminated from tlie egg- of hel- 
minths in composts or by keeping them in closed pits with lime 
chloride (1 part of lime chloride to 4 parts of in.punt.es). ' 

disinfection of toilets and cesspools with lime chlondo is ,111 im| 1 
tant method of dehclmlnthizatioii. Uiphy lolmthnasis can h .rr- 
vented by adequate frying or cooking of the hsli used as food. K.i- 
tional control of trichinosis and tacniasis requires careful vetoiinai\ 
examination of the slaughtered cattle arid 

trichinelloscopy of the carcasses of hogs 

An auxiliary role is played by thorough cooking of tlu meat 

abovJ), its salting and ‘'J 

with the rules of food liygiene. It is necessary to rexe. 1 j > 

thiasis patients. It is particularly important * ' ■ ■ ' 'l 

people for infestation with helminths, especially ' " ‘ , 

food indimtry) 'ind to carry nii, dohclmiiithizatioi, 

with obligatory records of its eflectivene.ss. , 

To prevent enterobiasis, it is hecau-c 

inenlioned measures, to trim the nails of m ,v rc 

retention of the para.ile’s eggs in Ihe liypoi.y. hial span 

"Thj^ve!^‘'t'asnnir'^’ Imln.mt'dasis rim.roi eMensively e:n 

ried out in the USSIt ami 'I''' I'';-'''''''; 

substantiated by Academician K- ■ •* ’ . of H"' 

the aim of eradicating many helminthiases on the KmUoin 

USSIt quite feasible. . . , . ■ ...a out a < om 

The extermination of helniinth> is nf the nara'-it ic woi ni'-. 

plex of measures: ridding the linniaii oigm i s Imiiian lioilie-. 

destruction not only of the parasites ' , ro^ ner. 

hut also of their eggs and larvae, and P- - ' , ‘ ^ „„| ,,l 

infestation hy extensive sanilalion ..1 the «aUi, 

populated areas. 
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TRANSMISSIVE (BLOOD) INFECTIONS 


Tlie distinguishing feature of the group of transmissive infec- 
tions (the designation adopted on the proposal of Academician 
E. N. I’avlovsky) is their transmission from patients to healthy 
people through blood-sucking parasites (lice, fleas, sandflies, mos- 
quitos, ticks) with the causative agents necessarily penetrating 
through the skin into the general circulation. This mechanism of 
transmission determines a number of clinical characteristics of 
the given group of infectious diseases and their designation in sci- 
ence as hhiDcl infections. 

The causative agents of the infections of this group may be var- 
ious microorganisms: rickettsiae, spirochaeles, filtrablo viruses 
ami prfdo/.oans. In the organism of the vectors the causative agents 
e\i<>nsively multiply cither by direct division or by going through 
a t yclic development. Eor exami>le, the Hickettsia prowazeki caus- 
ative agents «>[ louse-borne tvphus — multiply by direct transverse 
division in llie epithelial cells lining the wall of the intestine of the 
infi'cted louse, whereas malaria plasmodia go through the sexual 
cy« le »»f development in the organism of the Anopheles mosquito 
which is the vector of malaria. 

Tlie ( irculation of Iho causative agents of transmissible diseases 
in the hl(Kid determines a number of characteristic functional and 
* hanges in the different organs and systems (for example, 
uiiivei'al ail'ertion of the small blood vessels in typhus patients). 

SoiiH t ran>missihle diseases have natural foci, i.e., they spread 
only in i i’i lain geographical regions; this is associated with the bio- 
logical chaiacleristics of the vectors which can live only under 
definite iiatui’al cemditions. 

The numhor of infectious diseases described below (louse-borne 
typhus, inite-horne typliu.s, endemic or murine typhus and Q fever) 
belongs to the group of rickettsioses. The common distinguishing 
feature of these diseases is the ability of their causative agents 
(various strains «»f rickettsiae) to parasitize intracellularly and 
thereby cause a number of characteristic histological changes in the 
endothelium of the blood capillaries or in the cells of the alveolar 

epithelium. 
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CLASSIC EPIDEMIC (LOUSE-BORNE) TYPHUS 

Classic epidemic typhus caused by Jiickelisia pronazeki is a j'eneral acute 
infectious disease transmitted from a patient to liealtliy peopl»' through lice; 
it is characterized by predominant affection of the vascular and iicr\x>ii'^ s\ -- 
tems, a typical temperature curve aud a jash on the skin. 

It is one of the varieties of a vast group of rickettsial di-casci of man. which 
include endemic (murine) typhus, tick-borne typhu.s (Nurth-Asian Ixodoricket i- 
siosis) and Q fever. 

Brie) historical information. Descriptions of a mass incidence of dise.i-c- 
with the clinical picture of typhus are found already in the works of phy'ici..ii- 
of anliauity; later these diseases wore reported in the uiilings on iiiedi< im- m 

the Middle Ages and in modern times. 

The clinical characterization of diseases, formed in tlie fust h.ilf of the ruh 
century, made it possible in 1850 to establish the nosoloLrical iiMlependenci' I'l 
typhus and typhoid fever and to separate them from the indermile giotip ..! 
febrile diseases. A big contribution to que.stions concerning the ( liiiical . 1 - 
pects and pathology of lyjthus were made by such out-tanding cliniciati- , 1 - 
S. P. Botkin in Russia, Liebermeisler in Germany and Mnichibim in Rnl no. 

The works of L. \’. Popov (1875) demonstrated the exi-tence nf -j.erilM 
changes (granulomas) in the small vessels of the brain ..f ]>eo|.h‘ \\h<. dicl ■'\ 
typhus. In 1877 0. O. Mochutkov.sky (Ode-<a) proved ilo- pt.-cm,. oi (he n, 
fectious factor (cau.'iative agent) in the lilood of typhus pal lent-i, .md 'oinruh.il 
later G. N. Miiikh suggested the idea about the role pla>ed iiy lice in the trail- 

mission of this infection. , . , 1 1 ,1 

Later the role of lice in 11 m‘ Iransmission of (his ion wa^ '.‘"I? " \'v 

French scientist Charles Nicidle (I'JttO). Jhe works o II. 1. Hickeil^ 
Prowozek (Chechia) and the Portugue.-e inve-( ig.ilor da lloj.i l.im.i .-l.ibii'iK 'i 
the most important characl eristics of the caii-.ilive agent {hirk.Us,., /.r.--, . . 1 
The clas.sical research (i;il(Ml)21) of the prominent Soviet ' 

vydovsky was consummated by an all-round description of the patlioloLH . n . 
omy of typhus. Since IblO laboratory diagim-is of typhu- ha- n-ed tiu Wnl 
Felix test. In 1939 Durand i-roduccd a t>[>hu- vaccine. 

The biological proportic.^ of the caii.^ative agent . j he ‘‘‘r ; . ' 

genesis and imiiiunogenesis have been slmlied in detai , ami th ■ ■ [ 

of the disease have been described in all their vanani-. . inie ' ’ 
(synthomycin (chloramphenicol), levomyceiin. InomNcin , ,,j 

terramycln and tetracycline) have been .-uece— fuli\ u>etl in 
typhus. In the USSR typhus has been eradicated. 

Aetiohuy. The causalivo agent of tlie ilmease 
prowaze/d which is a inicroorgariisin parasil izing in 1 le (i > " « 

endothelium of the hlood capi! larie.s. The rickelt-.ae are egg-sliaped , 
sometimes they resemble duin h-hel is. They are D.S;. long and 0„.., 
wide; they stain very well with a/.iire-eosin . 

Under natural conditions the liicUtisia prowayl.t niiillipl) ■" ( . 
cells of the endolheli.iin of the patient s hlm.d ' 

the epithelial cells of the intestines of the lice infected ’ ‘; 

The rickettsiae may he cultivated in pulmonary li^^ue oi '' ' ' ' 

and in the chorioallantois of the emhryo of a hen igg, 
utilized for the production of the l)iirand-(m.v t\pl>u> vaccine. 

Epidemiology. The only source of infection is a fr,„n 

last two days of the incubation [leriod till the 7lli 01 1 ' •' ^ 

the moment of establishment of norinai lenipt’rd uie a < i ' 
of the fever. Infection carrying has not been demonstrated. 
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Fig. 30. Rickettsia prowazeki in the 
intestine of the body louse (semische- 
Diatic representation) 

epltheUal cell with Rickettsia prowazeki 
multiplied in it; 2 — a mass of rickettsiae 
falling out into the lumen of the intestine 
from the epithelial cell at the moment of 
Its rupture: 3 — a mass of rickettslae in the 
lumen of the intestine; •#— erythrocytes ab- 
sorbed by the louse 


The louse (mainly the body 
louse — Pediculus corporis) be* 
comes contagious to healthy peo- 
ple only 4-5 days after sucking a 
patient’s blood. During this pe- 
riod the Rickettsia prowazeki 
which have entered the digestive 
tract of the louse together with 
the blood of the patient multiply 
enormously after implanting 
themselves in the epithelial cells 
lining the intestinal wall (Fig. 
30). When the number of rickott- 
siae becomes too large the epi- 
thelial cell bursts and the rick- 
ettsiae together with the excre- 
ments of the louse are eliminated 
to the exterior where they con- 
taminate the skin and underwear 


of the person on whose body the 
loii'-i' is izing. By scratching the skin the person rubs the 

cxcifiin'iils 111 the insect into the site of the bite, the rickettsiae 
gain eiiliaiice into the person’s organism and pass into the circu- 
lation. Al that moment the incubation period begins. The pa- 
tient is contagions frtnn the last two days of the incubation 
period, all through the fehrile period and for another 7-8 days. 

There were extensive typhus epidemics in tsarist Russia, espe- 
cially at times of crop failure, natural calamities and war. It is 
characteristic that as late as the 19th century typhus epidemics 
attacked European countries, and the number of victims of this 
deseasc often cxccediMl the losses suffered in military operations. 

During 1918-1922 a typhus epidemic broke out and became enor- 
mously widespread in the young Soviet Republic which was Bghting 
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back numerous interventionists at the lime of the Civil War. Only 
the system of state anti-epidemic measures made it possible to 

stop the further spread of this infection. ,, , ... 

Single cases of typhus with a predominantly mild and niodeialely 
severe course were observed after 1948; by their clinical course it 
was impossible to make sure whether they were primary or recurrent 

^^Pathogenesis and pathologic anatomy. The rickettsiae pass from 
the excrements of the infected louse through the scratch, crack in 
the skin or the site of the bite into the human blood winch carnc- 
them all througli the organism. As intracellular parasites llie 
rickettsiae attack the endothelium of the arterioles and capillaiies 
where they cause characteristic histological changes. In addition 
to eiidovasculilides with formation of thrombi, destruction o small 
vessels, stases and haemorrliages are observed. Also characloristic 
are the specific typhus granulomas— clusters of cells— surroundtng 

small blood vessels like muffs. 

The foregoing vascular changes are observed in dilleront oigaiis 

a.ul tissues, but are particularly pronounced in Uie 
gala and other parts of the central nervous system, iiulndinj, the 
cerebral cortex (Fig. 31). This explains the clinical symptoms on 
the part of the nervous system, the circulatory disorders and de\elop- 
ment of meningoencephalitis, i.e., the factors winch determine the 
mo.sl iinporlanl manifeslalions of llie disease. 
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Analogous changes in the small blood vessels, supplying the gan- 
glia of the sympathetic and parasympathetic nervous systems, dis- 
turb a number of vegetative functions, including metabolism and 
peripheral blood circulation. 

The development of specific thromboendovasculitis and blood 
slases in the arterioles and capillaries explains the formation of 
roseolas and petechiae which appear between the fourth and sixth 
days of the disease. 

All these disturbances in the patient’s organism increase as a 
result of the specific intoxication caused by the metabolities of the 
causative agents, the toxins of the Rickettsia prowazeki depressing 
the activity of the nervous system and producing paresis of the blood 


vessels. 

The toxins produced by the causative agent disorganize the blood 
circulation in the arterioles and capillaries of the typhus patient; 
this is particularly clearly pronounced in the central nervous system. 

Clinical picture. The incubation period is from 6 to 23 days, 
averaging 10-14 days. The entire course of the disease is noted for 
a clear .succession of appearance and disappearance of symptoms 


(cycles). 

1’be disease .«ots in rather acutely, without prodromal phenomena 
or wilii a short (0-8 hours) period of prodromes manifested in gener- 
al indisposition, jadedness and headache. This is followed^ by chills; 
llu- t(‘iiipcraturo begins to rise rapidly and reaches 38. 5X (in the 
morning) and 39.5 (in the evening) within 36-48 hours. It persists 
al tliis, or oven at a higher, level for the following 7-9 days; at 
llic t'lid of the felirlle ]>eriod it falls by an accelerated lysis. The 
inlal diiralion of ihe febrile period is 10-11 days. 

Miice »bo clinical coui-so of typhus is noted for a clear succession 


of increasing and diminishing symptoms (cycles) it is necessary, 
%\lilie observing the patient, to consider the period of the disease; 
this is important for diagnosing the disease and for administering 


ftoalnienl in due time. 

During the first 3-4 days of the disease (l)efore the appearance of 
tiic typical rasb on the skin) its clinical picture is characterized by 
llie following: the patient complains of a sharp headache, jadedness 
and insomnia. lie is in a state of general excitement. Severe cases 
may he accompanied by clouded conj5ciou.sncss and delirium; the 
patient is excited and even aggressive and requires special watch- 
ing, because typhu.s patients with a clo\ided consciousness some- 
times attempt to leave the hospital, jump out of the window, etc. 

In cases of moderate severity examination of the patient during 
the fii’st 3-4 days reveals considerable hyperaemia and puffiness of 
the face, injection of the vessels of the sclerae (red, lustrous “rabbit’ 
eyes) and the conjunctiva of the lids. It is important to emphasize 
that in typhus there are no inflammatory changes in the mucosa 
of the lids (conjunctivitis), hut only an injection of the small blood 
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vessels which supply the conjunctiva. The retrotarsal fold of the 
conjunctiva sometimes exhibits minute haemorrhages (petechiae) 
which are particularly clearly seen when 1-2 drops of an (1 : l,00(i) 
adrenalin solution are instilled in the eye. This diagnostic sign is 
known as the Chiari-Avtsyn sign. The hyperaemia and puffiness 
of the face are due to paresis of the ve.sscls and their nureased per- 
meability resulting from affection of the regional (cervical) sympa- 
thetic nerve ganglia. Pressure on tlie roots of cervical nerves along 
the spine is often painful. The skin of the palms of the hands is 
sometimes slightly icteric. Uespiration is usually accelerated, he 
pulse rate corresponds to the temperalure love! or is even somewhat 

higher (tachycardia). 

Examination of the fauces often reveals an eriiiUion on the mu- 
cous membrane (enanlhoma) and minute haemorrhages at the very 
root of the tongue. The tongue is dryish and evenl\ coated \\i h 
a dirtv-grev or hrown film; later doei» fissuivs may form ‘"i I he 
tongue. The spleen enlarges moderately: from tlie fourth or hlih 
day this enlargement may he revealed h\ (lercusMon and later h> 
palpation. The liver hegins to enlarge iiioderalety I)el\\een llie lonilh 

and sixth davs. The .stool is retained. 

In conneclioii with severe bulbar lesions (in nuclei of the medulla 
oblongata) some patients may exhihit the Codclier ‘^ign: llie\ aie 
unable to stick out the longue heyoml tin* te.Uh (leM.ll i>f le^on^ 
in the nuclei of the 12tli pair of cranial nerves); the tongue se. m> 
to cling to the teeth (Fig. ^^2). Some patients may develop im nin- 



Fig. 32. Patient M.ffcnng tnnn soxa-,- fmn. i;! ' > 
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seal phenomena (rigidity of the occipital muscles and Kermng s 
sign)- severe, toxic cases are additionally accompanied by consid- 
erable encephalitic and bulbar phenomena, namely, impairment 
of articulation (dysarthria), choking, difficulty in swallowing (dys- 
phagia), the aforementioned Godelier sign, and a maskhke face. 
These symptoms are connected with lesions in the subcortical cen- 
tres of the brain and in the nuclei of cranial nerves (phenomena of 
typhus encephalitis). Increased sensitivity (hyperaesthesia) of the 

skin is often observed. , . v * 

The clinical picture during the first 3-4 days of typhus is charact- 
eristic in typical cases and makes it possible to establish the diag- 
nosis or assume it with sufficient certainty. Attempts must be made 
to diagnose typhus during the first 3-5 days of the disease, before 
the appearance of the rash. If the patient is hospitalized and the 
focus is adequately disinfected and disinsected. no new cases are 
usually observed in the same focus, since the louse can transmit 
the infection only 5-6 days after sucking the blood of Patients. 

Once a rash has appeared on the skin on the 4th» 5th or btn day 
of the disease it is no longer difficult to diagnose typhus. 

It should be emphasized that the rash does not appear before the 

4th or after the 6th day of the disease. 

Typical cases of the disease are characterized by a pol>miorphous 
(heterogeneous in size and form) roseolous or roseolous-petechial 
rash which is localized mainly on the flexor surfaces of the arms 
and lateral surfaces of the trunk (Fig. 33); it is less abundant on 
till' back and the medial surface of the thighs and shanks. 

In very rare cases the rash is so abundant that it appears on the 
palms of the hands, the soles of the feet and on the face. 

The inflammatory character of the changes in the small blood 
vessels in the region of the roseolas is confirmed by the fact that, if 
the skin in this region is stretched or pressed upon, the roseolas 
disappear because the blood is forced out of the vessels. The pe e 
chiae forming in the centre of the roseolas or outside of them are 
iiiimile haemorrhages into the skin. The roseolas persist for 
4-5 days, then pule with a slight pigmentation and scaling of the 

skin at t!ie sites of the eruption. , . , . . u 

In typhus the capillaries become more fragile, which is estab- 
lished by means of the “pinch”, "tourniquet” or "cupping” symptoms. 

To produce the pinch symptom in a typhus patient, it sufiices 
to pinch his skin on the ‘chest; the result is an extravasation of 
blood; when a rubber tourniquet is applied to the patient s 
minute haemorrhages appear below the site of application of the 
tourniquet. Numerous petechiae appear under a dry cup applied 

to the back or chest of a typhus patient. , m j • » 

At the height of the febrile period of typhus the blood Picture 

is characterized by moderate neutrophilic leucocytosis (^P 
11,000 leucocytes per 1 mm^) with a marked shift to the left (in 
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individual cases up to 35-40 per cent of band cells); the ESR is 
accelerated. From the 3rd-5th day of the disease the blood picture 
is also marked by aneosinophilia and relative lymphocytosis. 

On the 8th or 9th day of the disease all pathological symptoms 
reach their maximum development; the blood pressure (both arte- 
rial and venous) is lowered, the tension of the pulse is diminished 
and the heart sounds are dulled; in some cases there is an extension 
of the percussion borders of the heart and a systolic murmur at 
the apex — signs of typhus myocarditis. The vascular system is allect- 
ed the most; this is manifested in a lower tone of the vessels and 
their sluggish reaction to various external stimuli. Lnhugeinent 
of the spleen and liver is discovered during the same period. be\err 
cases may be accompanied by profound delirium, motor excitement, 
tremor of the hands, hyperaesthesia, impaired hearing and menin- 
goencephalitic phenomena, including speech and deglutition disor- 
ders. These phenomena disappear very slowly. 

From the moment tlie leinporaluro becomes normal tlie gemTai 
condition of the convalescent in all cases of lyplius coi.^deiahl s 
improves, the sleep becomes more tramiuil. the appetite l^ ie-toiC( 
and on the 7th or 8th dav after the fall of the temperatnro t he con- 
valescent can already get out of bed. In cases treated l' 

hiotics the febrile period of the disease is considcral.ly slioiterud. 

in children the disease runs a milder course. 

In cases of a sufficiently complete clinical emo lyphu. 
cents may be discharged from the hospital \Z days aftei 
lion of the temperature because by that time they 
contagious. This equally applies to patients treatei \\ i 

The foregoing was a de.scriplion of the course 
until 1948;^ since then the single cases of typhus 
favourable course and have been mainly mild oi moiii. 

rule, the intoxication has been 

and bulbar phenomena have been very raiel> o )s ‘ 

tients have usually relaiucd Ihoir cemsaousness, , 

been abundant and has consisted al.nost Vnn- 

elements; marked arlerial bypotens.on and / 

graphic indications of cardiovascular nlledion <o id II A 

only in individual patients. The febrile pennd l,as been 10 11 da)., 

and complications have been rare. oo 

The reasons for the mildt-r course of t\idiu?' in 

curring since 1948 are considered 4 ,.,i.n« viccine the 

In patients immunized (inoculated) w ilh , : * inn teiiotl 

disease runs a still milder course ami the fehn < p ■ . | . 

to 7-8 days. The cases of typhus without a ‘‘.'.‘tVre 

occurred in the past, may he diagnosed ori i ,iiy„„osis by 

clinical picture with obligatory connrmatioii of the diag . y 
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means of the Weil-Felix test, an agglutination test with rickettsiae, 
and a complement fixation test; in these cases it is very difficult 
to establish a clinical diagnosis. 

Complications. Of the possible complications of typhus mention 
must be made primarily of neurotrophic lesions in the tissues (ne- 
croses of the skin and bedsores) and thrombophlebitides (usually 
the veins of the lower extremities are affected). In some patients, 
especially in cases of preceding emaciation or poor oral hygiene, 
phlegmonous parotitis may develop. Sometimes circumscribed bi- 
lateral focal pneumonia develops; children may have otitides. Toxic 
neuritides of the acoustic nerve are not infrequent, although such 
patients soon completely regain the acuity of hearing (usually by 
the time they are discharged from the hospiteil). Typhus meningo- 
encephalitis develops in individual severe cases. An attack of the 
disease confers some immunity, and no relapses are observed. There 
is no proof that the Rickettsia prowazeki are retained in the organ- 
ism of persons who have survived typhus. Recurrent attacks of 
typhus observed no sooner than 18 months after the primary at- 
tack are therefore always the result of reinfection. In the total ty- 
phus incidence a large share belongs to cases of recurrent infections. 

Diagnosis. In diagnosing typhus it is necessary to consider the 
epidemiological data; it should be remembered, however, that in 
a number of cases it is impossible to establish the source of the in- 
fection, while the patient points out that he found no lice in his 
clothing or underwear. The failure to discover lice on the typhus 
patient in no way disproves the presence of this disease. 

The main role in diagnosing typhus is played by the clinical 
})icture of the disease; wherever possible it is necessary to utilize 
(lie epidemiological data. 

Until the appearance of the characteristic rash on the skin it is 
difficult to establish the diagnosis, but the moment it appears the 
diagnosis is considerably facilitated. It should bo emphasized that 
on the basis of .sufficiently characteristic symptoms typhus may be 
diagnosed oven before the appearance of the rash which becomes 
noticeable between the 4th and 6th days of the disease; in doubtful 
cases the i)alioiits must be referred to a hospital to ascertain the 
diagnosis as soon as possible; neutrophilia and a shift of the blood 
formula to Iho left are particularly typical. 

The data of laboratory tests servo as confirmation of the diagnosis. 
The characteristic blood picture was described above. 


The serological diagnosis of typhus is based on the positive re- 
acts of the agglutination test with the Rickettsia prowazeki and 
tOA ^pmplement fixation test; the Weil-Felix agglutination test is 
less specific and sensitive and is made with a killed culture of 
B. protetis OX^^, 

Before conducting the agglutination test the patient’s blood se- 
rum is diluted in test-tubes with physiologic solution and 1 : 100, 
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1 : 200, 1 : 400 and 1 : 800 dilutions are prepared. Two drops of 
the killed culture is instilled in each test-tube and all the tubes are 
placed in a thermostat at 37“C for 20-24 hours. A 1 : 200 test litre 
and higher is considered demonstrative with due regard for ati in- 
crease in the titre during a repeated te.st 3-4 days later. The Wcil- 
Felix test may be conducted between the seventh and ninth days 
of the disease; if it is repeated at 2-day intervals an increase in 
the titre is usually observed. 

It should be remembered that in persons inoculated against ty- 
phus or those who survived an attack of typluis and are at tlie tinie 
of the test suffering from another febrile disease the \\cil-Fe!ix 
test may prove positive (as anamnestic). In such cases it is of no 
specific importance and does not warrant the diagnosis of typhus. 

If it is, for some reason or other, impossible to conduct the Woil- 
Felix test under the given local conditions, it is necessary to send 
a strip of cellophane with three separate dried drops of tlie [)atient ’s 
blood serum in an envelope to the nearest lahoratcjry. 

The agglutination test with a killed culture of the Itich’itsin pro- 
wazeki is more sensitive and specific than the Weil-Felix test; it 
may be conducted already on the sixth or seventh day of the disea.se 
and it is positive in a greater number of cases than the Weil-l’elix 

test. , 1 , 1 » 

If this test is conducted by the test-tube method, tlie laboratory 

confirmation of the diagnosis may be obtained as early as the (Mh 

or 7th day of the disease, i.e., .somewhat sooner than a iiositive 

Weil-Felix test. As a rule, tlie agglutination test with rickettsiae 

has rather high titres (I : 800 and even higher) which increase upon 

repetition of the lest every 3-4 days till the end of Uio febrile pe 

riod. The minimum diagnostic titre is 1 : 100 with its suhseiiuetii 

incrCciso* 

The agglutination tost with a killed culture of the Hirkells'ia pro- 
wazeki is strictly specific; it is the main method of laboratory diag- 
nosis of typhus. , , 

Of the methods of laboratory diagnosis so far jiroposed nion- 

tion should bo made of complement fuaHon for which a 

specially prepared antigen (suitable for the agglutination lest) an* 
the patient’s blood serum (hotwceri the fourUi and sixth da.\> of 
the disease) are used. Hcing .sufficiently specific and sensitive tlu 
complement fixation test may help I*) reveal atypical atul idlaud 
forms of typhus. Usually it is advisable to lest a jiair of serums taken 
from the patient at different poriod.s of liis disease. In porsoiKS « Im 
had typhus before, the reaction is produced at low ilrcs 
out their increase in paired .serums. In typhus patients the lilies 
of the complement fixation test usually continue to increase until 

the 12th-15lh days of the disease. . r . , 

The minimum diagnostic litre for the complement fixalion tes 
is a 1 : 200 serum dilution with complete arrest of liaomolysis and 


183 



obligatory increase in the litre during repeated tests conducted_at 
intervals of 4-5 days. 

In establishing a differential diagnosis it is necessary to consider 
the period of the disease at which it is established; after appearance 
of the characteristic rash (the 4th, 5th or 6th day of the disease) the 
diagnosis is considerably facilitated. 

During the first 3-4 days of the disease it is necessary to think 
primarily of influenza, measles, croupous pneumonia, and in some 
southern areas of the country — pappataci fever. It is often also 
necessary to differentiate the disease from typhoid fever, brucello- 
sis, fresh cases of malaria and various rickettsioses (murine or en- 
demic typhus, tick-borne typhus). The fundamentals of differential 
diagnosis are given below. 

The most important symptoms of influenza are a short (2-4 days) 
felirile period, pains in the eyeballs and supraorbital arches, in 
some cases catarrhal phenomena in the nasopharynx and the upper 
respiratory tract, relative bradycardia and a characteristic haemo- 
gram (leucopenia with neutropenia and relative lymphocytosis); 
for greater details see Table 5. 

Croupous pneumonia is characterized by pleural pains in the 
(lie.st, dyspnoea, percussive and auscultative changes in the affected 
portion of the lungs, and scant discharge of heavy sputum of a 
rusty or sanguineous colour. 

In the prodromal period measles is marked by rhinitis, coughing, 
photophobia, .small areas of pityroid desquamation of the epithe- 
lium of tlic oral mucosa (Bclsky-Filatov-Koplik’s sign); an erup- 
lioii in the form of large macules and, in some places, of merged 
ehunents appears on the face and then spreads in the course of 3 
ilays to the trunk and lower extremities. 

Typhoid fever sets in gradually, the temperature curve grows in 
stages, the skin of the patient is pale, bradycardia and a dicrotic 
pulse are observed; the tongue is oedematous and coated with a 
'.vhiic lilin, but Its edges and tip remain clear; the abdomen is inflat- 
ed. and pain and rumbling are noted in the right iliac region on 
palj>alion. In a typhoid fever patient an eruption appears only 
between llie -Stli and IDth days of the disease in single regular round 
roseolous elfuneuts usually on the skin of the abdomen (Table 3). 
The blood shows leucopenia with anoosinophilia, neutropenia and 
relative lymphocytosis. 

A positive haenjouullure may be obtained during the very first 
days of typhoid fever and the Widal test becomes positive between 
the 8tli and 9fh days of the disease. 

A differential -diagnosis table of symptoms of typhus and typhoid 
and paratyphoiil fevers is given below (Table 3). 

A careful comparison of all clinical data and the use of laboratory 
tests make it possible to establish a differential diagnosis and cor- 
rectly to diagnose each case of typhus. 
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Prognosis. In the cases of typhus observed since 1948 with a benign 
course and infrequent complications, the prognosis, as regards res- 
toration of health and working capacity, has usually been favourable. 
Only in debilitated, emaciated patients, especially in elderly peo- 
ple, and in cases of serious complications, has the prognosis with 
regard to life and rapid restoration of working capacity been un- 


cortdi n 

However, early rational treatment with synthetic antibiotics 
(tetracycline, levomvcctin, biomyciu) and simultaneous adtllini^- 
tration of agents supporting the cardiovascular function and elim- 
inating intoxication make it possible to cure almost all liospital- 
ized patients. Early (within the first four days) hospitalization 
typhus patients with immediate institution of antibiotic liealment 
is an important therapeutic factor. The complications of the disease, 
especially thrombophlebitidcs, necroses of the skin and licdsores, a». 
well as parotitides and otitides, may long liindcr recovcr> and Iheii- 
fore require special care and in some cases appropriate suigu.i 
intervention. It is nece.ssary to diagno.se the complicat ion> in due 

time. 1 , 

Treatment and care of patients. All lyidius patients are Mibjecl 

to compulsorv liospitalization in contagious departments of liospiiui>. 

A clean bed with fre(iuent changes of underwear and l.ed linen^ 
a soft inallrcss and well ironed .-beets not only provide the paliei. 
with the necessary comforts, but also prevent the dcveh.piiieN I 
of bedsores; the underwear and linens must be changed as soon . 1 - 
they are soiled with the patient’s excretions. , 

The patient’s skin must be daily rubbed down willi a towel mois- 
tened in warm w'atcr containing several drops of 
To prevent bedsores in the region of the sacrum ami butlocK-s. .m 
which pressure is exerted by the weight of the body, il is ad\i--. _ 
to place a rubber ring under the patient. It i.s lUMc.-.sai, '' , 

it that the patient should move his huwel.s reguIarl.N . m ' " 
constipation the patient must be given a 

to affection of the sacral division of the spinal cord (t'' \ 

ires regulating the emptying of the h adder) 

may be accompanied by ischuria paradora. i.e,, a 

the bladder is considerably dilated by urine, but 1 • 

completely retained or is eliminated in drops (the ^ 

bladder may be eslabli.-bed by percussion). In -url. case. ‘ ; 

bottle is applied to the lower purl of the abdomen a d ' 

is given a warm enema; if these procedures fail, 1 ml of prluitnr 

is injected subcutaneou.sly slimulale cvacualim. 

of the bladder, catheterization .s resortcMi to ^ ig. d* . ‘ is 

codurc n, quires strictest asepsis, l.ecaus.. , 

other infection into the urinary tract may result in pjelil.s, ct.ltl.- 

or even urosepsis. 
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Fitr. 34. Method of introducing rubber catheter 


Tlio paticnl.s must be more often turned in bed to prevent focal 
bvposlatic pneumonia. 

It is necessary to make the patients rinse their mouths after 
meals, in severe cases the attending personnel must swab the mouths 
(if the patients with a cotton tampon moistened in a 1 per cent 
boric acid solution containing glycerin. 

rheso simple measures prevent the development of phlegmonous 
parotitis whitdi is sometimes due to penetration of the infection from 
l!o‘ <iral cavity through the parotid ducts. 

Sharp headaches are relieved by application of an ico bag for 
mimil('s witli intervals of the same duration. 

I biconscious, excited and aggressive patients must be kept under 
observation by a specially assigned nurse. Such patients must 
sometimes be covered with a hammock net tied to the bed. 

riu? patients must be fed four times a day and be given a lot to 
drink. 'Ihey retjuiro a good deal of vitamins, especially vitamin 
C (lip to 8UU mg of ascorbic acid per day) and vitamin Bj. The diet 
must, consist of seiniliquid, liighly caloric and easily assimilable 
food: rice s(mi[), lirpiid cereals with butter, jellies, steamed meat 
])alls and (juenelles, fresh boiled fish, fresh curds, acidophilous 
and sour milk, soft boiled eggs, caviae, stewed fruit and ground 
apples. 

Antibiotics — levomycetin, biomycin, tetracycline or terramycin 
— arc used in the treatment of typhus. Antibiotic treatment is 
continued until the second day (inclusive) of normal temperature. 
Patients treated with antibiotics improve rapidly; as early as the 
2nd or 3rd day of the treatment the intoxication diminishes, the 
headaches abate and the temperature begins to fall, becoming nor- 
mal from 2 to 4 days after the beginning of antibiotic treatment. 


188 



Treatment with preparations of the tetracycline series (biomycin, 
tetracycline and terramycin) is the most effective. As Fig. 35 shows 
treatment with biomycin leads to a rather quick normalization of 
the temperature. Biomycin. tetracycline or terramycin is adminis- 
tered per os in a dose of 300,000 U 4 times per day (until the 
second day of normal temperature, inclusive). 

To support the cardiovascular functions, cordiamine is prescribed 
(20 drops 3 times per day); in cases of marked ai-terial hypotension 
patients are given subcutaneous injections of 0.6-0. 8 ml of a o per 
cent ephedrine hydrochloride solution. In cases of milder cardio- 
vascular disturbances cordiamine is prescribed (2 ml inlramiiacii- 
larly). Patients with a predominant affection of the myocardium 
are administered subcutaneously a 20 per cent oil sohilion of 

camphor in a dose of 2-3 ml 3 limes per day. 

In severe cases with marked general intoxication intravenous 
infusions of a 40 per cent glucose solution in doses of 30- lO ml oi 
intravenous infusions (by the drip method) of a 5 jiei cen g ucom 
solution in a dose of up to 600-800 ml are adm.nislered ravemn . 
infusions, as well as subcutaneous administration, ol phsMol -j,ic 

solution are beneficial; mcsaton(nieta-oxyphenyl rnethylaininuim’ ia- 

nol hydrochloride) or iioradrcnalin are administered 

To eliminate insomnia, patients are given l.ypnol ,cs l.a 1> un 
lamylal sodium], medinal [barbital sodinmj and luminal), in < ,i . 



Fig, 3.5. Tein|.fr.-.U.rc curve of typhus p.Uioiit trculed will, hioiuyciu (.iOO.Onn U 
® ‘ 4 tinips per day) 
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of considerable excitement promedole (4-phenyl-4:-propoxy-l, 2,5- 
trimethyl-piperidine hydrochloride) is administered. 

In cases of purulent complications (otitis, parotitis) patients are 
given penicillin, and, if necessary, surgical intervention is resorted 
to. For trophic ulcers and bedsores injections of strychnine (1 ml 
of a 1 : 1,000 solution) are administered, as an agent which nor- 
malizes sympathetic innervation of soft tissues, up to 600,000 U of 
penicillin a day is administered iiitramuscularlj’^, and dressings 
with Vishnevsky’s ointment are applied to the ulcer surfaces. 

For the treatment of thrombophlebitides which sometimes com- 
plicate typhus leeches are used (6 leeches along the affected part of 
the vein), and the patients are given neodicoumarin (3,3’-carboxy- 
inethylene bi.s/4-liydroxycouinarin) under prothrombin control, peni- 
cillin; dry heal is applied to the affected extremitj" which is placed 
in an <*Ievated position. Such patients must be kept in bed for 3 
weeks without fail. 

Prevention. The di.stricl department of sanitation and the epi- 
demiological station are notified immediately, after hospitalization 
of a typhus patient. The apartment or hostel in which the patient 
li\i‘d is disinfecled and an epidemiological examination is simul- 
laiM'oiisl.v londucted in the focus. 

I'lie pali<Mil’s underwear and bed linens are boiled and washed 
in |)er cent DDT soap, while his upper garments, blankets and 
inallresses are treated in disinfection chambers. 

.Ml persons living in llie patienl's immediate surroundings wash 
III a sfu-eial halli. while tlieir underwear, clothing and bedding are 
(I isi II fact 1 11 ill Ihi' same manner as those of the patient. 

All of the aforenieni ioned measures must be carried out simul- 
lanriMi'ly and the disinfection in the focus must be repeated within 
S ilay.*^. 

.Medical workers must daily take the temperature of all people 
living in the given focus over a period of 25 days after hospitali- 
.iiiiiM i.f ihe patient and must additionally give them medical 
(■>. am i ii.l'. i-very 3 days. 

I 1h' ni ('->ii.< whit lived or wei’o present in the typhus focus are 
kept iimU I ;:"m.i'<tl cUnico-epidemiological observation for 71 days 
from llie iinMuciil of aititeara?icc of the first case. 

An excepi ly important role in the control of typhus is 
played by its i nly diagnosis and hospitalization of the patients. As 
was already mi nt ioiuMl. a lou.^e become.? coutagious to healthy peo- 
ple only 4-5 day.- after it li.is sucked a typhus patient’s blood. That 
is wliy, if a patieiil i.^ lio.'-pitalized )>efore the fifth day of his disease, 
a siiuullanoous, all -round and repeated disinsection of the typhous 
focus is performed, aii<l all the residents of the given apartment or 
hostel are administered sanitary treatment, it may be assumed that 
there will bo no new eases of typhus in this focus. Practice has con- 
firmed this assumption. 
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An auxiliary role in the prevention of typhus is played by ino- 
culations with Durand’s vaccine manufactured in the USSR by 
M. K. Krontovskaya and M. M. Maycvsky’s method. The vaccine 
is a suspension of Rickettsia prowazeki cultivated in lungs of winte 
mice; after grinding the pulmonary tissue of mice inoculated with 
Rickettsia prowazeki intcrnasally, the tissue is centrifuged, in order 
to separate the particles of it from the rickettsiae, and the resullant 
pure suspension of rickettsiae is killed witli fortualin. 

The vaccine is administered subcutaneously d times in do-t- 
of 0.5 ml, 1 ml and 1 ml at U-day interval. The immumly develop^ 
3 weeks after the end of the inoculations and is elleclive bu- 
months. Typhus incidence among immunized people is much lower, 
and in cases where the disease develops it runs a much milder cuni-r 
than in nonimmiinized patients. However, when there are m. epi- 
demics, inoculations against typhus may he madr to per>un> wIm.m. 
work exposes them to the danger of infection (tin- per<onm' -1 
contagious hospitals, disinfectors, porters at r-nlwav amt utln . 
transport depots, barbers, workers of delousmg si at imi^ .1 « . ) 

An ether typhus vaccine is also used for immuni/ation <• l>pl(u-. 
this vaccine containing Rickettsia prowazeki killed will, elluo i- 

likewise administered subcutaneously. 

Overall anti-epidemic mea.suros make il imssibir 
control the spread of typhus and .sharj)ly to rediK. 
demies, hut also the .sporadic cases of the di'^ea^e. 


IMil oIiIn <’pi 


TICK-BOHNK TYPHUS OH NOKTI!-ASI.\N IXOHOUK.K I'TTSIOSIS 
{RICKUTTSIOSIS ASIATICA) 

Uriel histories, I inforwation. Since a iV' 1 

(F N Piivlovskv 0. S. Kor.<liiniovii, S. M. Kul.it'.ii. M. b. •‘^i “ ' 

others) l.ave studied the nal.iral f.,ci e|.idc.nio|..L'y and ^ 

ertios of ll.e causative mienl of lirh-hortu- li,ph„s wUnU i- . " ‘ai 

Thrsludies have been followed hy dee,..-.- a.ul n.o.e .■^..■n^^e ul.. ...,!. I 

the clinical aspecl.s of this <li^ease. , i • i .1 l.ui i liv 1 

The disease iindouhtedly occurred at .einole l.l■'lull... I |ni I 

clans have only recently gained knowledu'e oi 1 . 

Aetiology and epidemiology. Tick-l,,.,-,,,- l.vpin.s i- l>> ■. 

special .strain of riclu'llsiae- vWnrn ns. , 

species of pasture /xode. (parasitic 1 trUs) an, I M-,;. ■ > 
animals (nclil mouse, goiilier ami liajri.-ler) win, i ^ n 

hy these ticks are the reservoir of Ih s .nfecl.on n, : 

existence of lxode.i licks and titu ^v,l,l an.n.als win, I, . 

determined hy certain Incal road, lions, the illseaM' is < haia, I., 
ized hy a natural focus and therefore oiciirs only m eert.iin " 

infer, ed ,vi„i lirk-hom,. .h,.n iiHlen hi 

(in Ixodes carryins riclscUsiae causalise > 
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Clinical picture. The iacubation period is 3-5 days with possible 
variations of 2-7 days. 

As a rule, the disease sets in acutely with chills and a rapid ele- 
vation of the temperature to 39.5-40®C. Prodromes of the disease are 
observed less frequently; the prodromal period is 1-2 days and 
manifests itself in general indisposition, jadedness and headaches. 
The febrile period is 8-12]days; at the end of it the temperature falls 
iytically over a period of 3-4 days. 

A primary ajfect develops on the skin at the site of the tick bite; 
it is a small dense infiltrate covered with a brown necrotic crust 
and surrounded peripherally by a pink hyperaemic border. The 
primary affect is usually localized on the hairy part of the head, in 
the region of the upper shoulder girdle and on the neck, i.e., on the 
exposed parts of the body where the ticks bite. The primary affect is 
often accompanied by development of regional lymphadenitis with 
enlarged axillary and cervical lymph nodes. In some cases the pri- 
mary affect is absent. 

A polymorphous roseolous-papular rash on the skin is a charac- 
teristic symptom; minute haemorrhages (petechiae) may form in the 
centre of tlie roseolas at a later period of the disease. 

The eruptions break out mainly on the chest, back and flexor 
surfaces of the arms, but may cover the entire trunk and also appear 
on the face, palms of the hands and soles of the feet. It should be 
«Mnpliasiz(*d that the rash persists all through the febrile period of 
the 4iisease and even at normal temperature, often leaving the skin 
S'linewhal pigmented. 

riie c'uliro febrile period is accompanied by headaches and mus- 
cular pains, particularly sbar[) in the small of the back, the 
pulse is slow compared with the temperature level (relative 
iiradycarJia) and the blood pressure falls. In some cases the liver 
and spleen are enlarged. The patient has a characteristic appear- 
ance, especially during the first 3-4 days: his face is hyperaemic, 
the vessels of the sclerao and conjunctiva of the lids are injected. 

luwanls tlie third or fourth day the blood picture is character- 
ized by a slight i>eut rophilic leucocytosis (about 9,000-9,500 leu- 
cocyle.-^ per 1 mtu'*) with a moderate band-cell shift to the left; 
the ESR is acctderated to 35-45 rnin/hr. These changes in the hae- 
mogram and tlie accelerated ESR persist till the end of the febrile 
period. 

Diagnosis. Th(‘ disease is diagnosed on the basis of epidemiologi- 
cal data (sojourn in an endemic area with a natural focus, tick bites), 
anamnesis, primary affect, clinical picture (with characteristic 
roseolous-papular eruption) and haemogram. An agglutination test 
(with a litre of at least 1 : 200) and a complement fixation test with 
a killed culture of Dennacentroxenus sibiricus serve as a laboratory 
confirmation of the diagnosis. 

Differential diagnosis. During the early period of its development 
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nf iii.iinria (.'Cliizonts) 



1 i;,'. 40. I’laatiu'dia of Jrojiical maJaria (t,Mim>locylc«i) 




Ki;,'. I'S. Clolhint; worn for prolcrlioji <v_'iUii-«l tick biU*' 

„_r-overalls wjUi tiood; ><-incn’s clotlios adapted to wear for protection of the n.-ik and 

head (drawing J>y N. K. PreohrazhenskaNa) 


Uio disease simulates a iiiiml)er of otlier infectious diseases, includ- 
ing influenza, louse-borne typhus and sivapin fever. 

Tlie disease is treated with hioinyciii (300. OOO U f<Mir times pet- 
day). The patient must he given this preparatinii ttntil his tettipera- 
lure has returned to normal and for two more days. 

Good results are produced by treatment with tetraryciine or 
terramyciri; treatment witli synt homycin or levotiiycel in is less 
effect ive. 

All patients must he treated in a hospital; they require the same 
(•ar(‘ as epidemic typhus patients. The disease runs a favourable 
course; complications are rare, although cardiac changes are jmssi- 


• f A V • 

Prevention. When .settling areas where there are cases of tick- 
horne typhus it is iiece.ssary thoroughly to clear llie plot alloted 
for dwellings, indu.strial or agricultural needs. The plot must he 
cleared of grass, shrubbery and fallen twigs, thereby depriving the 
ticks of the conditions of their natural habitat. Pasture Ixodes are 
the vectors of tick-borne typhus (tick-borne rickettsiosis); sometimes 
they parasitize on domestic animals, and it is therefore necessary 


1^-1100 
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to dust these animais with hexachlorane (hexachlorocyclohexane) 
or DDT powders; these insecticides kill the ticks which have 
sucked in. 

Individual protection from the Ixodes consists in wearing Pav- 
lovsky’s head nets, impregnated with a 10 per cent carbolic soap 
solution, and special coveralls (Fig. 36), boots and gloves. In en- 
demic foci each person who has to be in areas inhabited by Ixodes 
must daily examine his body, underw’ear and upper garments, and 
must exterminate the licks. 

ENDEMIC OK MURINE RICKETTSIOSIS 

(ENDEMIC OR MURINE TYPHUS— RICKETTSIOSIS 

ENDEMICA MURINA) 

Endemic or murine typhus is a rickettsial disease caused by Rickett^ 
sia mooseri. 

Aetiology. The Rickettsia mooseri — causative agent of the disease — 
are coccoid or rod-shaped, 0.2-0.3;i. wide and 0.7-0.8w. long. In the 
organism of infected experimental animals they parasitize in the 
cells of the mosothelium. They multiply very well on the chorioal- 
lantois of the chick embryo. 

Epidemiology. Hats are the reservoir of this infection in nature; 
owing to this the disease is closely connected with the spread of 
this rickettsiosis among rats. In large seaports where infection with 
erulfinic or murine rickettsiosis is possible it is necessary, in all 
um iear cases of febrile disease, to remember that there may be cases 
"f this infeclit>n among the local population. Man contracts this 
disease from infected rats or from fleas parasitizing on these rats; 
mati may also contract the disease by consuming water and food- 
stulls infected with the urine of such rats. 

Clinical picture. The incubation period averages 8-12 days. The 
symptoms of the prodromal period (early manifestations of the 
(ii'^casc) consisting in general indisposition, headache and nausea 
arc usually pronounced. These are followed by chills and rather 
.shari> [laiiis In the small of the back and a rise in temperature to 
38.,j-;v,t..'» ( .. fohrile period with a constant-type temperature 

curve lasts 11-1.') da>s; the teinperature returns to normal by ac- 
celerated lysis (in l.o 2 days). On the Gth or 7th, and sometimes 
even on the .jth day characteristic roseolous or roseolous-macular 
eruptions a]»pear on tlio skin. Tlie eruptions usually localize on the 
abdomen, hack and extremities. 

In some cases the erui>tions are very abundant (Fig. 37). 

Unlike epidemic typhus, in cases of endemic (murine) typhus 
the eruptions may appear even on the palms of the hands and the 
soles of the feel. 

The course of the disease is generally favourable, no complications 
or relapses are observed. Init the period of convalescence may take 
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up to 3 weeks (weakness, fatigability and poor appetite are ob- 
served). 

The diagnosis is established on the basis of the cliEiical pieUire 
of the disease and the cpidciuiological data (sojourn in an area where 
there are cases of endemic typhus). In endemic typhus patients 
the Weil-Felix test may be positive from the 8th. hili. or 10th clay 
of the disease; a positive test is demonstrative in a 1:200 and Itighor 
titres. Since the Weil-Felix test is positive in l)olb epidemic and 
endemic forms of typhus, these di.seases may be diller<mtiati<l Ia' 
laboratory data only with the aid of an agglutination te>t with rick- 
ettsiae and a compiement fixation test witli the antigen »)f (ht Ricf- 
ettsia mooseri. 

Treatment. Preparations of the tetracycline serie< — biom vein , 
tetracycline and tcrramycin— arc used in the treatment cd this 
disease. One of these preparations is prescribed in a dose of 300.00f) U 
four times per day until the temperature has returned to normal 
and for two more days. The therape»itic elfect is <juite satisfactory. 

Prevention. The most important preventive measures include 
systematic extermination of rats in seaports and hindering rats 
from leaving ships arriving from foreign ports. To hinder rats from 
leaving ship.s. special devices are provided at moorings. Zinc idios- 
phide is used as bait. 

An important role in preventing endemic typhus is played by 
protection of foodstuffs and water sources from infection with the 
urine of rats whicli are the reservoir of this infection. 



Kig. 37. Eruption in murine typhus ,7' - O' 

/ I 


13 * 


195 


V 








Q FEVER (Q RICKETTSIOSIS) 

Q fever refers to a special rickettsial disease which is characterized by ele- 
vated temperature, often n sort of pneumonia, but no skin eruptions Nvbich are 
tyj)ical of most rickettsial diseases. 

Historical information. An infectious disease occurring among slaughter- 
house workers was described in Australia under the designation of Q fever (Q — 
short for query, implj'ing doubt) in 1937. Subsequently this, disease w’as ob- 
s(‘rvod in the USA, on the Mediterranean coast and in a number of different 

countries. . . 

The causative agent of the disease — Hickettsin burnetii was isolated in 1939; 
the connection between this disease in man and in cows, sheep and goats was 
established later. The clinical picture, diagnosis and methods of treatment 
of fever have been studied <juito e.xhaustively. 

Aetioloffij. The disease is caused by Rickettsia burnetii, small 
microbes (2-2. 5jx lung and 0.3-0.5jx wide) occurring in pure culture 
as coccoid or rod-shaped cells; the Rickettsia burnetii are capable of 
producing filtral)!© forms which are well cultivated in chick embryos. 

Epidemiology. Cases of Q fever have been recorded in various 
countries, including the US.\, Britain, France, Italy, and the Bal- 
kans, particularly Greece and Turkey. 

il should 1)0 remembered that cattle may be infected with Q fever 
in various areas, including the European part of the USSR, Trans- 
caucasia, Central Asia, the Urals and Siberia, where single cases 
ami somctiine.s epidemics of this disease may be observed. Accord- 
ingly, cases of Q fever are possible among people in various geo- 
grajihical zones. 

1 iider natural conditions Q fever may affect cows, goats, sheep 
.ihd. from lime to time, birds and certain rodents. From these ani- 
mals man contracts the disease tbro\igh direct contact (occupational 
disease) and through certain species of Ixodes parasitizing on in- 
fected animals. In cows the infection with Q fever occurs without 
objective signs; the milk and urine of infected animals contain large 
numbers of the Rickettsia burnetii. People working with the wool 
of infected animals may contract the disease even if they arc far 
noi.ived from tlie zoonotic foci of infection. Rickettsiae may gain 
entrance into the hninan organism through bruises and scratches 
on the skin and by being inhaled with particles of dust. 

Clinical picture. The incubation period averages 20 days with 
variations of 14-20 days. 

The following liasic forms must he distinguished: (1) cyclic 
(divided into acute and protracted), (2) septic, (3) acute pneumonic, 
and (4) subacute pulmonary. 

The acute cyclic form described below is the most frequent. 

In 05-70 per cent of the cases the disease sets in acutely with 
chills and a rapid rise in temperature which by the end of the second 
or beginning of the third day reaches 39.5-40 C; during the days 
i y following the temperature persists at this level with 
-dSufn^iporary remissions. 
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The patienls complain of intense headaches and less intense mus- 
cular pains (mainly in the gastrocnemius muscles), poor appetite, 
insomnia, nausea and considerable general weakness: arthralgias 

are observed in 10-15 per cent of the cases. 

Both during the febrile period and after tlie fall of the tempera- 
ture exhausting, often profuse sweating, which discomforts tlie i)a- 
lients mainly at niglU, is observed in 25-50 per cent of the cases. 

It is important to note that in Q fever tliere aiv uMially no erup- 
tions on the shin\ this circumstance is important m dillermitiating 
this disease from other rickettsioses which are, as a rule, accomiia- 
nied by eruptions. Kpheineral roseolous or vesicular eruptions are 

observed only in 0.5-0. 7 per cent of all cases. 

The visible mucous membranes usually exhibit no appreciable 
deviations from normal. The vessels of the -<clerae and conjuiic. 
tivae are rarely injected. The ca-ses observed l.y us did no sboNv 
this «ign; during the felirilo period the patient s face was pale, he 
disease is often accompanied by pains ni the joinK. A *'>: 

peraemia of the fauces and in some cases loo.-e toiiMls aie oh-nMd 
during the verv first I'vo days of the disease: the tongue is mois 
and smmewliat' coaled with a white lilin. The piilse 
the temperature level, and the blood pressure is sliglitly diminished, 
in some cases (30-'i0 per cent) the liver ami s|>leen are enlarged. 

In cases of air-hoino infection many patienls exlnhil palhnlugic 
changes in the lungs (Kig. 58), whereas in cases of enteral infection 
or penetration of the causative agent through the ^kln or mucosa 

no pneumonia usually develops. i,,,,,,. i,,.. 

I„ rases accompanied by pneumonia changes in tlu lungs 

gin to develop between the 2ml and 4th days of the 

patient begins to cough and discharges scant. seinilMiuid, foam> 

sputum sometimes rusl-colourc‘d or containing blood streaks; imon- 



He 38. X-r.iy }»i« ttiri* of lungs ut <liff«Tciit [lorio.ls of fever 
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stant pains in the side appear. There are very few physical signs: 
a dull tympanic sound with small babbling moist rales is determined 
in the posterior inferior parts of the lungs. Sometimes percussion 
and auscultation fail to discover any changes in pulmonary tissue 
despite definite roentgenological data. Roentgenoscopj’^ and roent- 
genography reveal (mainly in the inferior lobes) a number of round- 
ed, less frequently oval with irregular contours, dark foci of a pneu- 
monic character; at the same time the lymph nodes of the mediastinum 
are enlarged. The pneumoniae arc usually focal or interstitial; lobar 
afl'ections are rare. 

In cases accompanied by pneumonia the changes in the lungs 
persist even after the end of the febrile period. 

Regardless of the varieties of Q fever the blood picture during 
the first three days of the disease is unchanged; later a very slight 
leucocytosis appears or a normocytosis is retained with a simul- 
taneous change in the leucocyte formula. 

Neutropenia with a nuclear shift of the formula to the left and 
a relative lymphocytosis are characteristic; monocytosis is possible. 
Tlie ESR is accelerated to 20-25 ram/hr. 

Iluring the first 2-5 days the temperature rises to 39.5-40"C and 
persists at this level for 3-18 days with remissions to subfebrility 
la.'^ting 1-2 days, after which it returns to normal lytically over 
n period of 2-3 days. 

Thus the febrile period lasts from 8-9 to 23-25 days and even 
longer (Fig. 39). 

In some patients Q fever may run a severe course, especially 
if il nssnines a septic character (protracted temperature reaction, 
(lo[)iession of the nervous and cardiovascular systems, enlargement 
<'f the spleen, and frequent complications). In most cases, however, 

fever runs a favourable course, but recovery may take 3-4 weeks 
and the patient’s strength and working capacity may be restored 
slowly. An attack of the disease confers rather lasting immunity. 

/ fitii:uosis. Q fever is diagnosed mainly on tho basis of the clinical 
}hcture and epidemiological data. Besides, it is necessary to use 
ati agglutination test of a specific antigen (killed Rickettsia burnetii) 
of tlie patient's blood serum. This test may be performed only 
from llio Illh-TUli days of the disease and repeated at later periods. 
Usually the lest is positive between the 15tli and 17th days of the 
disease. A d(*nionsLrative titre of tho test, to confirm the diagnosis, 
i.s at least a 1:40 dilution of the serum with a sufficiently intensive 
agglutination (-(--}- or more). This test may be used retrospectively 
since tho increase in tilres continues for 5-6 weeks after the attack 
of the disease. If a Rickettsia burnetii antigen is not available, a 
strip of celophane with a droj} of the patient’s blood serum may 
be sent to an appropriate laboratory. 

A complement fixation test with a specially prepared antigen 
is the most precise method of laboratory confirmation of tho diag- 
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Fig. 39. Temperature curve ol Q tever patieut not treated »ill. a..„l.,.,tica 
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of Ixodes and Argasidae, the ticks which are vectors of this infec- 
tion. 

In areas where cattle is affected with Q fever only boiled milk 
should be consumed and caution should be exercised in working 
with wool. 

Rickettsia burnetii vaccine for inoculation against Q fever is 
now being elaborated. The vaccine is administered three times in 
doses of 0.25, 0.5 and 0.5 ml at 7-day intervals. Insusceptibility 
to the disease lasts about 1 year. 

The Q fever focus requires epidemiological observation which 
may be discontinued only if no new cases of the disease have been 
observed for 25 days. 


REL.APSING FEVER 

(TYPHUS, SIVE FERRIS RECURRENS) 


Relapsing fever is an acute general infectious disease characterized by an 
epidemic spread and transmission through lice; it occurs in the form of recur- 
rent a( lacks connected with the entrance of masses of spirochuetes (causative 
agent — pirorharta ohermeirri or Rorrelia recurrentis) into the blood; the attacks 
irradualK' becotne shorlor and are separated by gradually increasing periods of 
lujiinal teiijperatme. Tite disease is marked by an acute onset, high tempera- 
lure, considerabio enlargement of the spleen and sharp pains in the gastro- 
I’lieniius muscles. 


.Xetitdogy. The disease is caused by special spirochaetes circulating 
ill tin* Idood of tlie palionls. The spirochaetes were described by 
‘ )]><Tiiu‘icr in KS57; they have a form of a thin spiral and are 10-30 u, 
long and 0.2-0..) ;i thick; the spiral has 4-10 coils; its ends are often 
pointed. 3 ho .spirochaetes possess considerable motility and per- 
form active Iranslalioiial movements by rotating about their own 
a.sis; they can also bend at an angle to their axis. 

Dniing an attack of fever the spirochaetes may be seen under 
a microscope in a thick drop of the patient’s blood stained with any 
aniline dye. for e.xample, fuchsin or methylene blue. The spiro- 
chaetes an' always located outside erythrocytes singly (Fig. 40) 
or in clnsti'i’s; the latter is more frequently observed towards the 
end of tlie leinilc* jieriod when the spirochaetes become agglutinated. 

Actively moving living spirochaetes may he observed in a drop of 
the palieiil s lilood under dark field illumination (in a microscope 
with a special condenser). 


In addition to the patient’s organism the spirochaetes may exist 
and^ multiply in body lice which are vectors of the disease. 

Epidemiology. Under natural conditions rclai)sing fever occurs 
ouiy in man, and the role of the source of infection may therefore 
be played only by a patient, especially during the febrile period, 
and a convalescent as long as he is contagious (about 15-17 days). 
The infection is transmitted by a patient to a healthy person 








spreading the infection was demonstrated later (in 1912-1914 by 
C. Xicolle, Blezault and Conceill). 

Less than 100 years ago the relapsing fever incidence was very 
high in various European countries; a number of severe epidemics 
of this disease was recorded in the course of the 19th century. In 
the past, relapsing fever epidemics were observed in connection 
with wars, economic dislocation and migration of people, which 
< 0 Htributed to congestion and infestation with lice. 

In prerevolutionary Russia relapsing fever was not a rare disease; 
from time to time the country was afflicted with extensive epidem- 
ics. After a considerable rise in its incidence during 1918-1922, 
the latter was soon reduced to single cases owing to measures per- 
sistently curried out hy the Soviet public health services. The disease 
was completoly eradicated on the territory of the USSR several 
years ago. 

EpidcMiiics of relapsing fever and typhus may develop simul- 
taneously, but the more complex mechanism of infection with the 
frn’iner explains its lower general incidence and earlier cessation 
than those of lypluis. 

/*(/ thoi'enrsis and pathologic anatomy. Soon after penetrating into 
tlie human organism through various defects in the skin the Spiro- 
cliaritir obt-nneieri enter the general circulation by which they are 
carrifd all tlirongh the organism. During the incubation period 
a large number of the spirochaetes remain in the central nervous 
and the spleen where they may multiply. Invasion of the 
liiiM'd flow by large munhors of spirochaetes give.s rise to an attack 
cl I'. ver with all its clinical manifestations. 

1 111 ' spit\)cliaetes are capable not only of damaging the endolhe- 
liiini -if < apillarie.s with resultant embolisms and thromboses (usu- 
ally witli development of splenic infarctions), but also of deeply 
implanting themselves in the tissues. During apyrexia the patient’s 
blond contains very few spirochaetes, although they persist in the 
••(•iiIimI ik'ivous system and the bone marrow. 

r'i-‘re is as yel no general agreement concerning the reasons for 
tlu' di vclopinent of rf^enrrent attacks of relapsing fever. There have 
been allfiiipls to explain the recurrence of the attacks by the cycle 
of tlevelo]iin(*nt of the spirochaetes, hut the explanations lack the 
nece.ssary -nbslani iat ion. Soviet investigators (V. M. Aristovsky) 
have .■'^howii lhal during the first attack of relapsing fever the an- 
tigenic pattern of the spirocha(‘te.s changes and the immunity formed 
with regard to the first race - generation — of the spirochaetes is 
not effective with respect to the following generations. Only as the 
result of successive de'«tiaictit)n of spirocliaetes and formation of 
nonspecific immunity cati man finally rid himself of the disease. 
The development of recurrent attacks is greatly stimulated by the 
fact that between the attacks .spirochaetes not only persist in the 
central nervous system, but also multiply there and then pass into 
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but a few hours and then entirely disappear with a slight desqua- 
mation of the skin. 

Relapsing fever is often accompanied by nasal haemorrhages 
due to increased permeability of the blood capillaries and mucous 
membranes, decreased number of thrombocytes and diminished 
blood clotting. The nasal haemorrhages are fostered by dystrophic 
changes in the parenchyma of the liver. 

During attacks the patient’s respiration is considerably acceler- 
ated (30-32 per minute). The attacks are characterized by tachycar- 
dia, the pulse rate reaching 130-140 per minute. The blood pressure 
falls moderately, and the heart sounds are somewhat dull. 

Gastrointestinal function is disturbed. This was observed by 
experienced clinicians as early as the middle of last century. Con- 
stipation often changes to diarrhoea. The tongue is evenly and 
(inite heavily coated with a dirty-white film; later it becomes dry 
and coated with a brown film. 

Percussion shows the spleen to be enlarged already on the second 
day of the disease; on the 3rd or 4th day the spleen can be palpated; 
usually it projects 3-4 cm from under the left costal border. Some- 
times the spleen is so enlarged that its inferior pole reaches the 
level 4)f the navel. It enlarges in 65-85 per cent of the cases. Palpa- 
tion of the spleen is painful owing to the dilation of its capsule. 
There have been cases of spontaneous rupture of an extremely 
enlarged spleen. The liver does not enlarge so much, but in many 
cases it projects 2-3 cm from under the costal border and is some- 
what paiiifu! on palpation. 

During feltrile attacks the patients are often extremely excited 
and their .sleep is. as a rule, disturbed. 

During the first attack, especially towards the end, the blood 
exhibits moderate hypochromic anaemia; the changes in the leu- 
cocytes are more characteristic and are manifested in leucocytosis 
(10.000-12,000 leucocytes per 1 cu mm) with a shift of the leucocytes 
lo the left. The ESR is, as a rule, quite fast (30-.35 mm/hr) and 
hoi oinos even faster during recurrent attacks. 

'J'ho first attack u.sually lasts 6-7 days, but may vary from 3 to 
8 days (Pig. 42). It usually terminates in a sharp, critical fall of 
the temperaltne to normal or, most commonly, to subnormal figures; 
during tlie fall of temperature the patient sweats profusely. The 
critical fall of temperature causes serious changes in cardiovascular 
function (to the point of ctdiapse) and considerable general weakness, 
)>ut several hours after the fall of the temperature the patient’s 
condition becomes quite sati.'^faclory. As soon as the tomperaturo 
has t^turnod to normal an inlerparoxysmal period (apyrexia) begins; 
this period lasts 5-7 days. During the first 2-3 days of this period 
the patient must stay in bed despite the fall of the temperature 
and general improvement of his condition. 

The period of apyrexia is followed by another attack of the dis- 
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During the febrile period the patient is in danger of developing 
acute vascular insufficiency (collapse) which requires urgent ther- 
apeutic measures: intravenous infusions of physiologic solution 
and glucose and subcutaneous injections of ephedrine and cordia- 
mine. 

The spontaneous rupture of an extremely enlarged spleen, ob- 
served as a rare complication, is accompanied by sharp pain in the 
region of the spleen, the patient becomes extremely pale, the pulse 
grows weak and the blood pressure considerably falls. The only 
chance to save the patient in such catastrophic cases is immediate 
surgical intervention (splenectomy). 

Development of splenic infarct causes pains in the left liypochon- 
drium, increased neutrophilic leucocytosis and faster ESR. Later, 
with the development of perisplenitis, prolonged auscultation 
through a phonondoscope applied to the region of the spleen reveals 
the sound of friction produced by the capsule of the spleen. In some 
cases splenic infarcts may suppurate. 

As for the kidneys, diffuse nephritides running a severe course 
are now and then observed; protracted haematuria is also possible, 

I he possible complications of relapsing fever include iritides 
and irtihjcyclitides, opacity of the crystalline lens, keratitides and 
haemonhages into the retina. 

In chilclhood the disease may be complicated by suppurative 
otilis. 

I‘citicnts of various ages may develop diffuse bronchitides and 
f'Kiil pneumoniae. 

Dining the past epidemics of relapsing fever some patients had 
an cxtri'inely severe complication known as bilious typhoid. It may 
ariM- at the end of the first or, more commonly, at the end of the 
second attack of the disease. The development of choleraic typhoid 
sharply aggravates the patient’s general condition, the headache 
grows more intense and a typhoid state develops. The pains in the 

"mall of the back and in the gastrocnemius muscles become partic- 
ularly intense. 

If the ternpernture was normalized before the development of 
choleraic tyi)hoid, it rises very high with the onset of this compli- 
cation. '1 he skin and sclorae assume a visible icteric colouring. The 
liver and spleen becoiuo enlarged, the stool is usually retained, 
the tongue hocoines dry. and the patient has skin and‘ frequently 
copious nasal haemorrhages. The consciousness is clouded and the 
patient is often excited. In some cases choleraic typhoid may lead 
to death. 

The pathogenesis of choleraic typhoid is due to an addition of 
secondly salmonellar infection (with bacteria of paratyphoids Ni 
and Ng^^hich runs a septic course. This was established by the 
well-known Soviet infectious disease specialist G. A. Ivashentsov 
as early as 1921. 
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The usual course of relapsing fever may be aggravated by devel- 
opment of meningitis; affection of the peripheral nervous systetii 
may give rise to protracted neuritides. 

Prognosis. Instituted in due time and vigorously admini-rtered 
treatment of relapsing fever ensures recovery in alnio-t all cases. 
In the past, however, for example, during the 1920-K»21 epidemic, 
when chemotherapeutic preparation.^ were either absent or were 
insufficiently used, mortality reached 15-17 per cent. 

It should be remembered that even with the modern method- 
of treatment old age, emaciation and various complications rondcr 
the prognosis more serious, require the closest watching of tin- pa- 
tients, vigorous therapy and considerate care. An attack of the di-- 
ease doe.s not confer adequate immunity, and recurrent attack^ are 

possible as a result of reinfection. 

Diagnosis. Relapsing fever can be diagnosed oti the basis of cqu- 
demiological data (incidence of the disease in the area wliere tlm 
relapsing fever patient lived for 3 weeks from the onset of bis ail- 
ment) and a careful analvsis of the clinical picture of the di-ca-c. 

It is particularly important to con.^^idor the following .symptom>^; 
acute onset of the disease with a cold fit and rapid ri^- in tempera- 
ture to very high figures {/i0.5-4 1 .5 C), headache, .^harp pains in 
the gastrocnemius and other muscles, early eulargement of the liver 
and particular enlargement of the spleen, neutrophilic Icucoeyto-i- 
with a shift to the left, and recurrent nasal haemorrhages. 

The laboratory diagnosis of relapsing fever during the fehnle 
period of the disease is based on di.scovery of spirocliaetes in Imh- 
sin-stained thick drops of the patient’s blood and their suhsequcH 

^Livin^ spirochuelcs may he observed in the iialicnt's blood iimh r 
dark Geld illumination with a special conden.ser. 

To find spirorhacLcs in the putu-nfs l.lod during' opyo-xi.e the 
motliod olnbonilcd bv tlio Soviet niicrolMoloyi.st !• . (.. Hcrrii'of ii-e, , 1<) n, 

Ilf the n-ilicnt’s bloo'd is laKcii into a test lube fioni Hie ulnar vein and aib-u. d 
la tl.o serum is drawn off into a cenlrifuue te-L-tube and ,> 

centrifuged for 'i-'i niimUes at 3.000 rev/in. Ibis b'aves on the botltMii of the 
lell-tube a precipitate wliicli by means of a I a.<lcur lupetle is tlan^foI•ri•d i..- 
eelher willi a little of the same serum to a slide, and a thick dmi) is [•lep.ueil. 
After Hie drop lia.s dried in Hie air it is fixed by Nikiforov s inixture 
amounts of alcohol and ether) and . ‘Stained with Ziebl s futliMii .Miliit nni (in .i 
1 : 10 dilution with di.’^lilled water). 

In the beginning of the first febrile attack of relapsing fever it 
is necessary to establish a differential iliagiiosis with t\jdioid fever, 
typhus, malaria, brucello.sis, croupous pneumonia ami iiifluon/a. 

In most ca.se.s it is possible correctly to diagnose relap.sing fever 
by taking the epidemiological and clinical data into considerul ion 
and using laboratory diagnostic methods. In all unclear cases su-' 
peeled of this disease it is nece.ssary repeatedly to tost for s[iiro- 
chaetes thick drops stained with fuchsin or methylene blue. 
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Treatment. Relapsing fever began to be treated with arsenicals, 
at first with atoxyl and arsacetin and then with salvarsan, as early 
as 1908. Neosalvarsan (neoarsphenamine) began to be used for 
the same purposes in 1912; this preparation is analogous to novar- 
senol which is now used in the USSR for the treatment of various dis- 
eases. 

Novai'senol is used the most. It is administered in doses of 0.45- 
0.6 g to men and 0.45 g to women. The dose of novarsenol is dis- 
solved in 10 ml of twice distilled water and is immediately slowly 
(over a period of 2-3 minutes) infused into the ulnar vein. 

After an intravenous infusion of novarsenol during a febrile attack 
the temperature begins to fall very rapidly and within 6-8 hours 
goes down to normal and even subnormal figures. The shortcoming 
of this method is the critical fall of the temperature which, al- 
though accompanied by a mass destruction of spirochaetes, is marked 
l>y a sharp diminution in cardiovascular functions. 

It should be remembered that infusion of novarsenol at the height 
of an attack does not prevent recurrent attacks. The infusions must 
be considered more expedient on the 4th or 5th day of the first apy- 
rexia except in cases where relapsing fever runs a severe course from 
its very onset and necessitates immediate administration of novar- 
seiiol to newly admitted patients. 

My infusing novarsenol on the 4th or 5th day of apyrexia we avoid 
unpleasant and undesirable phenomena (collapse, profuse perspi- 
ration, etc.) which are accompanied by a critical fall of the temper- 
ature in cases wliere novarsenol is administered during the febrile 
attack. If novarsenol is administered during apyrexia, it sup- 
I)ie>sos the generations of spirochaetes formed after the end of the at- 
tack. To prevent recurrent attacks, the infusion of novarsenol is 
repeated in the same dose 0 days after the first intravenous admin- 
istration. Before instituting novarsenol treatment the following 
contraindications must be considered: organic disease of the central 
nervous system, liver and kidney diseases. 

liof(ue administering novarsenol it is necessary to ascertain the 
pi'i'iod of its lltness and to record the number of its series into the 
case history. Tlie preparation is fit for use only if it is light-yellow 
and contain.-^ no lumps. It must be infused into the vein the moment 
the solution Ims been prepared; care must be taken to infuse the 
preparation slriclly intravenously, because penetration of novar- 
senol solution into subcutaneous tissue causes development of pain- 
ful infiltrates. In cases of paravenous infusion hot compresses are 
applied to the elbow bend; this favours re.sorption on the infiltrates. 
In rare cases infusion of novarsenol may be followed by collapse 
due to rapid disintegration of spirochaetes in the blood; to bring 
the patient out of this grave condition, the patient is administered 
subcutaneously 0.8 ml of a 5 per cent ephedrine solution with 2 ml 
of a 25 per cent cordiamine solution or mesaton. 
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A good therapeutic effect is produced in relapsing fever by treat- 
ment with penicillin, especially at an early period of tbe disease. 
This antibiotic is administered intramuscularly in a daily dose 
of 900,000-1,200,000 U; the dose is divided equally into 3-4 injec- 
tions or into two injections of 400.000-000,000 U each; in the latter 
case the preparation is diluted in a 25 per cent novocain solution. 
Penicillin is administered daily for 4-5 day.s. Small children and 
pregnant women should be treated only with penicillin. Adults 
are effectively treated with penicillin and novar.^enol; the loiter 
is administered twice at 6-day intervals. Administration of aovar- 
senol is recommended during the first apyrexia. 

In addition to the chemotherapeutic preparations some patient'^ 
may require symptomatic agents, for example, to support the car- 
diovascular functions. 

The patients who have developed choleraic typhoid as a compli- 
cation are treated with injections of penicillin (up to l.200.0i)(i U 
per day) combined with levomycetin (0.5 g six tiinc.s a day) or liin- 
mycin (300,000 U four times a day). These preparations are admin- 
istered for 0-7 days, until a .stable clinical effect has lieen prodiued. 

All relapsing fever patients are subject to compulsory hospitali- 
zation. No patient may be discharged from tlio hospital liefoie 21 
days have elapsed since the end of the last attack. 

An attack of the disease does not confer adequate immunity, i ase- 
of recurrent infection sometimes being observed .several years later. 
Both cellular factors (phagocytosis of spirochaides by leucocytes 
and cells of the rcticuloendotlielial system fixed in various organ.-,) 
and humoral (formation of spirocliaotolysins in llie organism) are 
of some importance for tlie formation of immunity. 

Prerention. Brovention of relapsing fever ivciuires the earliest 
possible diagnosis of the disease, isoiati<m ot jnitieiils and carrying 
out of complex atili-epidcmie measures iu llie focus of infection. 

The rise in the living standards of the population and inculcal ion 
of sanitary and hygienic habits are the second most important con- 
dition for preventing the spread of this disease. An ado(|uate net- 
work of baths, sliowers, deloiisiiig stations and laundries, and wash- 
ing the linens with 5 per cent DIJF soaj) help to provont pedi<■ul^l^is. 

If a diagnosis of relapsing fever has been established even only 
conjecturally, the jiatieiit is immediately hospitalized and his d\\(d- 
ling is subjected to a single complex all-round disinfection, includ- 
ing moist or gaseous (sulphur) disinsection. I lie clothing, liiieii.s 
and underwear of the patient and of the people in liis surroundings 
are disin.sected in disinsection chainhers. The focus must be disiti- 
sected twice at 7-8 intervals. 

In the relapsing fever focus the temperature of the people in the 
patient’s surroundings is taken daily for 12 days in order llial now 
cases of the disease, should there he any, may ho revealed, llie pa- 
tient may he hospitalized and the focus may he disin.secled a'^ (‘ally 
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as possible. No methods of immunization against relapsing fever 

(preventive inoculations) have been elaborated. ttccd 

Relapsing fever has been completely eradicated all over the Ubatt 
and it is therefore necessary strictly to carry out all quarantine meas- 
ures to prevent the disease from being brought in from other countries. 


TICK-BORNE RELAPSING FEVER 

(SPIROCHAETOSIS ACARINA) 

Tick-borne relapsing fever is an acule general infectious disease caused by 
a special strain of spirochaetes and transmitted through bites of OrnUnoaorus 
licks; it is characterized by recurrent attacks of fever occumng without any 
definite scnjuciice. The disease occurs only in certain areas with a warm or not 
climate (natural foci) under definite conditions of the vector’s habitat. 

JSrief historical information. In Asia and Africa this disease was known 
ill hoary antiquity. In 1913 A. N. Junkovsky, a Russian scientist, discovered 
the causative agent of the disease — the spiroebaeto of tick-borne fever in 
smears of the patient’s blood. 

Transmission of Ibe infection through Ornithodorus papillipes ticks was 
demonstrated by N. I. Latyshev who had let himself be bitten in the forearm 
by 13 infected licks and 10 days Inter went down with relapsing fever. 

Aetioloffy. The causative agent of the disease is a special 
chaotc {Borrelia sire Spirochaeia sogdianum) first described in 1913 
by the Russian scientist A. N. Junkovsky. 

Tlie morphological characteristics — length and number of coils 
— of the spirochaele greatly vary. The number of coils averages 
(1-S, the spiral is 12-20 u long and 0.3-0.35 jx thick. 

I'o find the spirochaetes in the jiaticnt’s blood, a smear or thick 
droji of blotul stained with fuchsia is examined under the micro- 
scojie. It siiould lie remembered that there arc very few of them, 
but, unlike louse-born relapsing fever, the spirochaetes may be 
found in the patient’s blood by the same method even during 
apyroxia (single individuals in the field of vision). 

I'liidetniology. The main endemic foci of tick-borne relapsing 
fevei' are in Iran and Iraq, but the disease also occurs in Afghanistan 
and some ar<'as of the Soviet Central Asia republics. 

The spirochaetes parasitize in the organism (d ticks living only 
under del'inite climatic conditions and in the presence of approp- 
riate biotopes, i.e., places of their habitat; the latter include 
of mud houses, gaps between the stones of fences, etc. (Fig. -^3). 
The disease is strictly endemic. (Jrnit/iodorus ticks are the only 
reservoir of the infection, and tick-borne relapsing fever is an in- 
fectious disease with derinite natural foci. 

The main features of the epidemiology of this disease wore elabor- 
ated by Soviet scientists (N. I. Latyshev, E. N. Pavlovsky, P.A. Pe^ 
sishcheva, L. M. Isayev and others). Man becomes infected through 
bites of infected licks; the infection usually takes place at night, 
and man therefore requires protection from the ticks during sleep. 
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Fig. 43. Mud-hou.scs in Cenlritl Asia; ticks — vr< t<>r-i .<f I ick-hot nr 

fovor — lodge in the wall' nf lln'-i- li<iii'-r< 


irlapsing 


Pal/io^rnesi.s. Gaining (Milrance into llio linman ojgaiiiMii 
tlirough tick hilesliie spirocliaolos of tirk-liorno n‘la[»sing fever |>ass 
in largo iiumlKMS into the goiuMal circulation, factor atni llioir 

mass (Jisinlogration to phagocytosis and the ac tion of spirocliao- 
tolysins give rise to a fohrile reaction, .\ftcr tiie first attack some 
sjtirociiaetcs are retained not only in the ccnctral nervous system 
and in the' splcum, hut also in tin* hone niari'ow and the periplteral 


hlood. 

Clinical piclurc. I'he incuhation jnuiod varic'S Ix'tween i and 
15 days (averaging h-10 days). I'lie (ii^ease sc'ts in aentedy: a cold 
fit is followed hy a ri'^e in tcmi peratiirc* to dH.o-d'.l..') (). 

A (lurk cherry-ccdonrc'd papule forms ojt the skin at the ."ite of 
the tick Idte. Weakness. jadcMlness, slighi enlargement of the spleen, 
icterus of th<‘ skin and iiiodcu'atc* pain in the gastrocnemius muscle.s 
constitute the clinical j)icture of llie first attack of the disease. The 
attacks are short - from s(?veral hours to 2-5 days; usually there 
are many attacks (h-H-12), in many cases there* arc* 15-lH and t'ven 
more. 'J’hc* period of apyrexia may last from 1 to 5-i) claN's (I'ig. 44). 

'I'he febrile attacks tc-rminale in a cidlical fall of the t(‘mpc*i'aturo 
and prcjfuse .sweating. Spirocliacites ma>’ he found in the hlood pre- 
parations — fuchsin-stained thick drop or smear- taken duiiiig an 
attack; they may hc^ found less frecjuently in the stained i)repara- 
tions cjf hlood taken from the patient during apyrexia. 

I’hc! successive atlac-ks are separated hy jn'rlods of apyiH*xia last- 
ing frcun 2 to 8 days. 1'ho disease may last a Icilal of 1.5-2 months. 

Hlood tests reveal a normal or somewhat dc*cro^(Jfl'riTftti±r^ of 
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confer lasting immunity, consideration of 

thfepfdeTolog^cYdatT(pioJ£^^^^ 

the“rmdingo? spirochetes in a fuchsin-stained a^o^of 

“ The best results are produced by.nucroscopy of a th ck drop o, 

the patient’s blood, preliminarily dried ® 01^“ 810^(2 drops 
a period of 40 minutes rvith the R;>“---ky-&emsa stain 

of commercial stain in 1 ml of distiilea water) i n 

preparations for spirochaete microscopy, the methods 

the supplement to this hook are used. Yikimov’s method. 

Sometimes the spirochaetcs are silvered bj , ““j- illumi- 
or a hanging drop of blood is microseoped under 

nation (side illumination). Some use is made of negative st g 

of spirochaetes by t li 1 drop of a 5 per Lnt 

or ‘r^^r reJ ~ 

huse-h»me rahpsinfr fever, '"^'^eraU^'enla^rgem of the 

Thr i.r.>.siMu-o nf a primary affect mLcular pains. 

diHonlcrlv nature of the by the 

are taken into consideration: 

finding of spirochaetes in a thick drop of stained blood under tne 
microscope. 


Date 



ng. 44. TeniperaUuo curve of tick-borne relapsing tovor patient 
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Tick-borne relapsing fever treated rvi.lr albo.nycin, tetracycline 
or biomycin. cii>^ru!:nioouslv ^ doso 

.1 W li^:t■r^na;b :Sn-r au,„n,ycin is .is- 

300,000 U four times a day f.ir ..dapping fever in en- 

Prer-ention. The P^<^vent.o., of Uck-bor.m .eU^ ®KveUings and 

demic foci consists ‘'PP>«P '‘moments and villages (alisence 
production buildings i ^,"^^“dlings and fences). DDT emiil- 

of cracks and gaps m li o wall^ o , . ^ jj, (.xtorniinaUng 

sions, cbloropicrin and burniiig 

freX'* (mr' evample, dime.liyl- 

phthalatc). 


MALARIA 

,uurta is an acute iutcrii- disease caused by lua. and 
„odia malaria,-:> protozoal, Xrncleii/ed by t. l..ile attacks oc- 

'"'"''tat i;nnito^'n^o^va.s irrc“^ tvitb tbe cyCe ol development ot the 

te,er.e.,Uo„. 

‘'“rear;r-^Pc'Uiu;dng .d tbe . 8U, century 

“ ';l''^;';:^it"t:ar;;^irr;:t;-ly believed to be due to swamp evbalatluas 

'-VrVb'it ^Js imi;;;: vi^in^dt-::. tl , 'atVi, i. ,,1 

— triiuS 

Tlif structure of tl'‘ ' ‘'*1 f Jouble sl;iiiiiu« witli eo^Hie and meLli>lcno 

,,uman Mo...l l.y ;i;;/,.;;vsKv i.. H in 18^»- n.elliod ...ado 

l,lu« oluDoralffl by IJ-.i - n„cleus of tl.e i>la 5 iiiodi.iii. fro... its [iiotoj.I.isni. 
it possible to disliagnis. tbe .1 clous mnculifHnnU) in tlio trans- 

Tbe role of Anopheles j g.jJj py n^^, Kn^Misl. pl.ysician U. Rosa 

nassion of ...alaria was dconoi.sl^^^ plas.no.lia in U.c bodies of 

who discovered .J '^.ro‘co..tinued in Italy by (irassi wb... add.- 

[SnrdeniSrS^^^^^ l--‘dlity of infectin, n.an with malana e. i 

mentally. in lll/i8-1052 pri>ved to J.e very '' 

attmttla'ldi'l'e^ in addition to tbe forms of plasmodia develo,, t 
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within erythrocytes there are also tissue forms. Owing to these investigations 
a number of clinical characteristics of malaria and the mechanism of action 
of certain antimalarial drugs were given correct elucidation. Plasmochin was 
synthesized in i926; its analogue— plasmocide (pamaquine naphthoate) — was 
synthesized later. A number of effective medicinal preparations (acrichine 
{quinacrincj, bigumal fpaludrine] and quinocide [antimalarial aminoqui- 
noline derivative]) have been introduced into therapeutic practice since 1933. 

Aetiology. Malaria may be caused by one of tbe four species of 
malarial plasmodia each of which has a number of morphological 
and biological characteristics. For example, Plasmodium vivax 
causes tertian malaria, Plasmodium malarias produces quartan malar- 
ia, Plasmodium falciparum brings about tropical malaria. Literature 
contains descriptions of several cases of a disease which resembles 
tertian malaria and is caused by Plasmodium ovale. 

Tertian and tropical malaria are the most widespread. The main 
species of plasmodia of tertian and tropical malaria are shown in 
the different stages of their development in Figs. 45 and 46. 

The most characteristic form of the Plasmodium vivax is the 
annular form, of the Plasmodium malarias — tape form, and of the 
Plasmodium falciparum — crescent form. 

In the malaria patient’s blood it is possible to see plasmodia lo- 
cated inside erythrocytes. For this purpose a thick drop of blood 
and blood smears stained by the Romanovsky-Giemsa method 
(preparation of the drop and smear is shown in Fig. 7) are examined 
under the microscope. Each of the four aforementioned species of 
plasmodia appear in their characteristic forms, 

III the organism of a human malaria patient the plasmodium 
goes throiigli an asexual cycle of dcvelopjiient (schizogony), while 
in the body of the vector — the Anopheles mosquito {Anopheles 
niaculipennis) — ilgoes through a sexual cycle of development. During 
the early stages of the disease, before, the developing inside erythro- 
cytes, the plasmodia of tertian and tropical malaria are capable 
of developing outside of them, according to the tissue cycle which 
characterizes the first parasitic stages of the plasmodia in the pa- 
tient’s organism. The vital activities of the plasmodia reflected 
by the clinical picture of the disease lake place mainly as the result 
of their parasitism and cyclic development within erythrocytes. 
This asexual cycle of development of the causative agent of tertian 
malaria is show’ii in Fig. 47 (forms 1-5 aud 6-12). It should be remem- 
bered that in addition to schizogony, i.e., production of asexual 
forms of plasmodia, immature sexual forms — male (microgameto- 
cytes — 13-15) and female (macrogametocyles or gametes — 16-18) — are 
produced in the organism of a human patient; fewer sexual forms 
than schizonls are produced. 

The asexual life cycle of plasmodia takes place in forms 1-5 (tis- 
sue stages) and 6-12 (within erythrocytes). 

After sucking the blood of a human malaria patient the 
Anopheles mosquito (B) swallows together with the blood both 
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schizonls and sexual forms of the plasmodia— macrogametocytes and 
microgametocytes; the latter break up in the mosquito’s stomach 
into filamentous forms (microgametes — 21). This is followed by 
fertilization {22) of macrogametes by microgametes, which pro- 
duces ookinetes {23)\ the latter penetrate into the wall of the mos- 
quito’s stomach {24) and are gradually transformed into spherical 
forms— oocysts (25); subsequently spindlelike forms, sporozoites 
(27), the youngest forms of plasmodia are produced; upon enlarging 
and reaching a certain degree of maturity the oocysts burst and 
the sporozoites are carried by the flow of haemolymph into the 
mosquito’s salivary glands (^). 

When a healthy person is bitten by an Anopheles mosquito in- 
fected with malarial plasmodia, numerous sporozoites are introduced 
together with the mosquito’s saliva into the human organism (i); 
after going through the stage of their tissue development (2-5) the 
sporozoites implant themselves in erythrocytes. In the erythrocytes 
the plasmodia assume an annular form (5) and go through the suc- 
cessive stages of schizogony with formation of schizonts {6-12). 

By staining the preparations of the patient’s blood by the Ro- 
manovsky-Gieinsa method at the stage of annular development 
it is possible to see clearly that inside the erythrocytes the pro- 
toplasm of plasmodia, which forms the rim of the ring, stains blue 
by methylene blue, whereas nucleus of the parasite stained carmine- 
red by azure appears as the gem of the ring. 

By examining a smear of a tertian malaria patient’s blood stained 
by the Romanovsky-Giemsa method one can see that an adult 
schizont {10) <il a plasmodium occupies almost the entire erythrocyte 
^\'hich is considerably enlarged. At the same time a malarial pig- 
ment which is a product of haemoglobin transformation forms in 
the centre of the parasite. Subsequently the mature schizont divides 
into merozoites (forms 11-12). As a result of destruction of the eryth- 
rocyte the merozoites which pass into the blood flow infect other — 
normal — erythrocytes. This leads to a new cycle of asexual develop- 
ment of the plasmodia. 

Some of tlie merozoites may serve for the production of sexual 
forms (macrogametocytes— and microgametocytes — 13-15) 
with which the Anopheles mosquito becomes infected when sucking 
the patient’s blood; gametes — 19-20 — form in the mosquito’s organ- 
ism. In addition to patients, carriers of sexual forms of plasmodia — 
gamete carriers — may also serve as sources of infection. 

The cycle of development of the P lasmodtum virax, as most com- 
monly also of the Plasmodium falciparum, lasts 48 hours, while 
that of the Plasmodium malarias lasts 72 hours. To examine under 
the microscope preparations of the patient's blood stained by the 
Romanovsky-Giemsa method, the smears and thick drop must be 
taken not only at the height of an attack, but also at normal tem- 
perature. 



Among the plasmodia of tertian malaria it is nctcssaiy to (li->.tin- 
guish three strains which cause malaria with dil'lorenl iticuhation 
periods sometimes lasting several months. For example, in the 
central and more northern areas of the USSR there have been ea^es 
with a very long incubation period caused hy the so-called northern 
strain (subspecies) of plasmodium. The reasons f-.r such long in- 
cubation have not as vet been scientifically e.^tablished. but it is 
well-known that plasmodia are at first retained in the tissues of 
the human organism and cannot bo found in llie blood throughout 

the incubation period. t. 

In 1948-1952 it was ostahlisliod that, in addition (<> the main ii/ch: 

of development in the erythrocytes, the malarial plasmodia. before 
implanting themselves in the latter, go through certain stages of 
their development outside erythrocytes, namely, in connoctne-tib- 
sue elements of the liver and spleen (Fig. 47, tissue forms ,-o) Iho 
existence of tissue forms of the causative agents of tertian and trop- 
ical malaria has been demonstrated. , , c i ; .1 ,, 1 .,- 

The first extracrylhrocytic or tissue forms (:,-o) of malaii.il pla. 

modia arise directly from .sporozoites (7) whicli ‘‘“y 

into the human organism through the Into of the infected mo.,imto. 

TJie studies of a nui.ibcr of invosli-.-aors h.no sl.owii llial ' ’;y ‘"^“‘7;;"''" 
ofplasmodi.T parasitize iti comiccLive (issue, (lie endt.llioliiim of blood f’dl u- 
Tos Kupffer’s^ cells and hepatic cells. Tbeso li<soe forms an- iimi;,I \ di\ id< , 
nlo- (1) prc-i-rythrocytic (inteniicdiale between .sp-uozoiles and lu^t slag's 
o developnient of plasmodia in erytlimcyles) and (2) p,iroer!,t.ronnir 
mtr during the period when the usual b.r.ns of devolopinent of plasnaxha ,n 

nrvi hrncvlcs aro cjirondy nrosent in tlio human oriramsiii). 

exami.alion 47 reveals ll.at , l.e , ievelapmen. 

forms of the erythrocytic cycle {2-5 and (i J2), se.\ual tonus {I-i- to and Ih-Ib) 
nnTtissue forms (pro erythrocytic 2-5 an.l paraerylhroryf occm in a defi 
nite succ^^^ arched line in .he Kig. 47 shous the imphoUaNon of .he 

“''Xs‘^s’'lSady .S.'Sm ;^rtlivary rrlands „f an Irs n,os,„n.„ 

irrhavi^ ' ade nnly alionl .TO ininules, afler r.liirl, t ,e K upfr,'.' s cells of 
llle^iv-rr l'l!W-ncytire the s,»r., miles. Inil some .,f U.e lallcr peM.drale ,nt., 
l.i.r.ilir cells wliere tliey develop as so-calleil forms- 

^ In the hepatic cells the .sporozoites gradually develop into pol> lUirle.o' 
schizonls which suh.sequenlly divide into a( the given st.ige of 

Heveloomeiit they are designated .as < ryploiiier(»zoiles. , , , , 

The plasmodia of tropical malaria Oiereby end the tissue cycle of di'velop- 
mont and after implantation of the cryp.omerozoilcs in llie erythrocytes begin 

their eruthrorotic curie of devidopmeiil. 

The development of the causative agenl.s of Icrlian niahuia in issms is 

more complex Onlv some of the cryplomerozoiles formed from po yniu le.ir 
schizonts iniplant themselves in eryti.roeyles and go throiigli ^he oiTthroi WH' 
cycle of development. Other cryploinerozo.tes re enter issue cells vvlier t u > 
go through a second tissue cycle of devel.>pmonL (second goner.ation of pi, is. 
dia). Subsequently some of the tissue b.mis produced during the .second tis.siie 
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cvcle implant Ibemselves in erythrocytes and begin a new erythrocytic cycle, 
\vhilc others re-enter tissue cells and immediately start the third tissue cycle. 

The period of tissue development of each individual generation of malarial 
Plasmodia in tertian malaria patients lasts 6 days and in tropical malaria 

patients 8 days. , j .. 

Penetrating into erythrocytes the cryptomerozoites which are formed at 
each generation give rise to a usual erythrocytic cycle of development of plas- 
rnodiu beginning with the annular form (5) and considered in detail above. 

The prc-erylhrocytic and paraerythrocytic forms of malarial plasmodia 
re.sist quinine and acrichine (quinacrine), and, if a short course of treatment 
with acrichine and quinine is administered in cases of fresh tertian malaria, 
remote relapses of tfie disease are possible. 

It has been established by investigations of a number of authors that in 
tropical malaria merozoites do not l•e-enter tissue cells, and the disappearance 
of plasmodia from Jhe blood, for example, in cases treated with bigumal sig- 
nifies a Complete clinical cure. 

Epidemiology. The conditions conducive to the spread of malaria 
in a given area arc; (a) presence of patients and gamete carriers, 
and (b) presence of vector mosquitos. 

The females of the Anopheles maculipennis (the wings of this 
mo.squito have macules, hence its designation) may be the main 
vector of malaria on the territory of the USSR. In addition to this 
vector, an important part in transmitting the disease in the southern 
regions of the USSR may also be played by other species of Aiiophe- 
les mo.squitos. 

<)\ving to the closest connections between the spread of malaria 
and the jire.-^once of vector mosquitos this disease occurs in areas 
l.etween latitude IKl North and latitude 30' South (in the eastern 
hoin isphere). 

Fiosli cases of malaria appear during the period of vigorous vital 
activities of imisquitos, but cases of early and late relapses of the 
disease may also he observed outside the main season. 

In tlic central zones of the USSR Anopheles mosquitos produce 
2-3 generations a year. 

Auttpheles metsquilos live in water meadows, water reservoirs, 
lakc"^. lliKtded rice holds, l>ack-waters and swamps, and lay their 
egg"^ in \\.iter reservoirs of standing or slowly running water. 

'riu- iii.>s<juilns begin to fly out of their wintering places in the 
.spring (in tin* cetilral zone of the USSR — in April). From the second 
half (»f September they l>egin to settle down for tho winter in cattle 
yar<is, barns, storerooms and garrets. 

Development of malarial plasmodia in the mosquito’s organism 
is possilile only at a constant external temperature above 15 C. 
'I'he opiiiniini (‘xlornal temperature for maturation of plasmodia 
is 2S (>, at this temperature sporogony ends in 7-8 days; at a tem- 
perature of about 17°C it ends in 35-40 days. 

/V un).s(]Mito tlial has sucked tho blood of a human ganiete car- 
rier beci>mes contagious only after the malarial plasmodium has 
go)i(> through tho complete cycle of development in its organism. 
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Main Differences Between Anopheles and Culex Mosquitos 


Stage of develop* 
ment 

AnopheUs 

1 

Culex 

Eggs 

1 Are arranged singly or as 
little stars on the surface 
of the water 

Form accuinul<in<ins resuiuhl* 
ini’ a boal oil the surfiue 
of the water 

Larvae 

Lie parallel to the surface 
of the water. Have no 
respiratory tube (siphon). 
Possess palmlikc hairs 

Lie at an angle to Hie sur- 
face f)f tlie Wilier (lieiid 
down). Have ji siphon 

Winged mos- 
quitos 

Most species have macules 
on the wings. The palpi 
on the female are about as 
long as her proboscis 

Sit at an angle to Hie sur- 
face with belly r.iiscd 

Have no macules on their 
wings. The palpi of Hie 
feriiiile iiie fituii one-luiiiili 
to one-sevenlli the lenglli 
of tier jiiohoscis 

Sit iilmosi tiiiiiillel 111 the 
Siirfiice, belly lowtucd 


This may explain why new cases of malaria wore ohservetl in the 
central zone of the USSR at the end of Juno or in July. In tins zone 
the highest incidence of the disease is in May and Jiiiio, oecau^e 
of relapses, and then in AurusI because of frosl> cases and rela|)S('s 
with protracted incubation; in the latter cases relapses may occur 
2-3 weeks after the end of the first series of attacks. 

In a number of areas of the USSR located between la Unde oO 
North and latitude (iO North an increased incidence o the disease 
was observed in May and Juno because of cases with a loiif? uiculia- 
tion period due to infection with the so-called northern strain ol 
Plasmodia at the end of summer or in aulumii of the precedint; year. 
The cases of malaria resulting from remote relapses of terUan ma- 
laria with a short incubation period wore of some epidemiological 

importance in the northern regions of the USSR. 

In the past a seasonal Increase in malaria incidence was observed 
in the southern areas of the USSR in Marcli in connection with 
relapses of tertian malaria, with a gradual increase in the mcideiice 
towards September because of fresh cases of tropical and tertian 

malaria. , . p -.i 

In elucidating tlie circumstances of infection of man with ma- 
laria it is nece.ssary to remember that a winged mos.iuilo can tly 
2-3 km and bite man and animals from sunup to sundown. 

Clinical picture. Tlio incubation period of tertian inalana is 
9-17 days, in the northern areas of the USSR (up to latitude 00 
North) the incubation period of malaria cau.sed by so-called north- 
ern strains of plasmodia may bo 5-9 months and even longer. 
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As a rule, malaria starts with characteristic febrile attacks (par- 
oxysms). A constant type fever lasting 6-8 days may be observed 
only ill some fresh cases of malariOt periodic paroxysms following 
afterwards. A description of the clinical picture of tertian mal^aria 
with attacks recurring every 48 hours is given below. The febrile 
attack of a malaria patient may occur at any time of the day, but 
usually occurs at about 11 o’clock in the morning. The attack begins 
with chilliness or intense chills. The patient cannot get warm, and 
this makes him wrap himself up and pull the blanket over his hea^ 
The chills are followed by a rapid elevation of temperature to 40^1 C 
and even higher; the patient develops a headache, tachycardia, 
sometimes nausea, and even begins to vomit. At the height of the 
attack, when the temperature is very high, the patient throws off 
his blanket; he is very hot and is tormented by thirst. At this time 
his skin is dry and very hot to touch, the face is red and the lip 
arc dry; a herpetic eruption is often observed on the mucosa of the 

lips. , V 4 . 

About 5-6 hours after the beginning of the attack the patient 

begins to .sweat copiously so that it is necessary to chanp his under- 
wear and bed linens. Then the temperature falls critically to normal 
or even subnormal figures, but the patient continues to swpt 
fusely. At this time the patient is considerably relieved, although 
still Very weak. Often the patient falls asleep after the drop in tem- 
I»erature and resting up during his long sleep (10-12 hours) feels 

(juilo satisfactory. j i i • 

'riie interval between the end of one febrile attack and the negin- 

ninc of another is called the period of apyrexia. 

One of the important differences between the various forms of 
malaria is the periodicity of the febrile attacks. 

In tertian malaria 48 hours elapse jrom the end of one attack to 
the heginning of the next. In quartan malaria this interval is 72 
hours. The attacks of tertian malaria are characterized by strict 
periodicity, they begin at the same time of the day> although 

in soino oases they may be 2-3 hours early or late. The^ attacks of 
tropical fever are not strictly periodic, the febrile period is pro- 
longed. Uio loinperature curve is very irregular, and the tempera- 
ture often rise.'i again soon after its fall. ^ 

In some cases of tertian malaria the attacks occur without their 
eharacteristic phenornona, i.e., the period of pyrexia may be 
longed and there may be no difference between the morning and 
evening temperature. Owing to this it is necessary, at the slightest 
sus[)iiion of malaria, to measure the patient’s temperature every 

2 hours for 3-4 (lavs. i ■ i 

If tbe patient is infected with two different generations of malarial 

]))asm(jdia, the attacks occur more often at intervals of several 

houi*s; in such cases, as in cases of inadequate treatment, the disease 

may run a protracted course. 
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The pathogenesis of malarial attacks is not yet sufliciently clear. 
It may be considered with certainty only that the disturbed balance 
between heat production and heat loss in the patient s organiMU. 
owing to which chills appear and the temperature rises, is dm- to 
the action of foreign proteins of the plasrnodial protoplasm and 
the malarial pigment whicli pass into t lie li oocl plasma from the 
erythrocytes during the break-up of an adult scliizonl iito indi- 
vidual merozoites. Tlio appearance of cliiUs corresponds to 
moment the merozoites pass from the erytlirocytcs > 
flow. Immune factors lead to mass destruction of " 

dependence of the temperature curve on the main c>cle 
ment of the plasmodia in various forms of malaria m>' ‘ ‘ ‘ 

With the progress of malaria organs and systems exhibit a i unib i 

of pathologic changes whicli arc especially 

of insufficiently vigorous treatment. , or) soon a , ,-i- 

the disease the liver and spleen begin to eii urge: in |noti.Hli.d i. 
these organs become consideralily enlarged. 

A mild iclorus of the sclorae and sk.n appears a. e u !> 
or twelfth day of the disease; this is due to lu.emoUs.s ot eivlb.o 
rvtn« -ind affection of the parenchyma of the liNei. 

,i:;rsrur;:r 

tation of the heart ^ may'be' ic om- 

IS due to of the feel' sl.ank.s and the Inmbosarral region, 

paniod hy oedema ot ' number of charaelerislic (•)mii«e> 

The blood 'Jw'lli’ dav of the disea.se. i'rogressivehypochromir 

asearly asthetitli ur8tb da> hMiconeiiiii with iioulroponiii. 

anaemia, thrombocytopenia. ' ‘ . .j l^hid of the nentrophili* 

relative lyinpboc>do.sis ” j .Vconsideraldy accelerated l-.SH 

is characteristic mainly of ‘ ;“|,l’;:""Vnicocyto.sis wl.icl. develops 

may be nninl.er of neutrophilic leucocytes, 

as a result of the increase n ui nnnotilf tlm attacks 

As a rule, -alaria P^en s ba- .. P-r^ 

are accompanied h> p^uracted caM-s nl the disease 

some castvs there ma> ^ enlarged liver and spleen, 

the abdomen is -■^^"Vfe at - f eticlemlotb.dial elements 



Tertian malaria Quartan malaria Tropical malaria 
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Fig. 48. Temperature curve aud main cycles of development of the mnlnrial plasmodium 











































cirrhosis of the liver is possible; the signs of these affections are a 
sallow complexion, a continued enlargement of the liver and its 
considerable compactness. 

The symptoms of disturbances in the nervous system of [lersons 
long affected with malaria are headaches, irritability and rapid 
fatigability. 

The foregoing was a description of the clinical ccjjirse of tertian 
malaria. 

Tropical malaria occurs predominantly in severe forms; comatose 
and fulminant forms of llio disease are observed more often iliaii 
in cases of tertian malaria. 

Complications. Any form of malaria, particularly tropical ma- 
laria, may bo accompanied by complications. 

The usual course of malaria is sometimes aggravated by a severe 
depression of the central nervous system manifested in malanal 
coma. This is fostered by sensitizatiofi and intoxication of the or- 
ganism by the products of disintegration of malarial pla-mudia 
and disorganization of the blood circulation in the brain as a n -oil 
of obstruction of the cerebral capillaries by an enormous number 
of Plasmodia. The onset of coma is often pivcedod by a period ol 
considerable sleepness— precoinatose state. Coma may set in at 
once or may develop over a period of 2-:i lioiirs. .Mtbougli malarial 
coma constitutes a great danger, timely and vigorous Iberapeoiic 
measures make it possible to bring the patient out of extreim ly 

grave condition. 

A neurological examination of a patient in a comatose stale re- 
veals that the tendon reflexes (paUdlar. Achilles, etc.) are at lust 

intcnsiried, but with the progress of coma or disappear. 

IJ.sually meningeal phenomena are strongly |iroiiouiiced . I onic spa-iiis 
and bvperlonia of llexor muscles are observed, and tiisiiius is |)o-- 
siblo. The expression of the patient’s face is ind . lerer.t . bo skin 
is dry, vellowisb and sallow, the pupils are dilated, be sclera.; are 
icteric. The iuilse is sbar|.ly accelerated, small and feebb*. M>metirms 
oven thready: tlie blood pressure is lowered. ltes[nraiion i-s aMC el- 
ated, its rbvlbm is often disturbed, am .1 rese.uhb.s (dieyiie-MoU- 
re.spiration/ Deglutition is impaired, the abdomen is nnaled, the 
livir and spleen are enlarged, and the stoo ‘V 

The temperature is for (be most l.arl e evated (iO-il C). A le..l 
of the morphological composition of the blood reveals leucoc.MoMs 
with a shift to the left; the blood preparations stained >> the Ho- 
manovsky-Oiemsa method show a large number of malanal pias- 

'”of\be complications of malaria special mention must bo made 
of nepbrosonepbritis, malarial bern.titis and baemoglobinuric fever. 

Acute diffuse nepbro.soticpbrilis in malaria patients is cbaracler- 
ized bv appearance ui oedmnas and presence of erythrocytes and 
protein in the urine; only some patients have arterial liypertensnu.. 
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As a rule, the affections of the kidneys in malaria are eliminated 
by bed rest, antimalarial therapy (acrichine, bigumal), a dairy and 

vegetable diet and limited drinking. 

The symptoms of acute malarial hepatitis are icterus of the skin 
and sclerae, considerable enlargement and painfulness of the liver, 
increasing bilirubinaemia (with a direct van den Bergh reaction) 

and distortion of functional liver tests. 

Hacmoglobinuric fever is a comparatively rare complication of 
malaria observed during intervals between the attacks mainly in 
severe forms of the disease and most commonly in patients treated 
with quinine. 

The signs of this complication are progressive anaemia, icterus 
of the skin and sclerae of haemolytic origin (indirect reaction to 
tiu' blood bilirubin), enlargement of the liver and spleen, persist- 
ent haemoglobinuria with haemoglobin and products of its trans- 
formation, for example methaomoglobin, eliminated in the urine. 
Fulminant forms of hacmoglobiuuric fever may lead to lethal 
results. 

-A special category of clinical symptoms of malaria consists of 
till* pathologic conditions which are most intimately connected 
with l)io pathogenesis of malaria and may accompany uncompli- 
cated febrile attacks or develop some lime after their cessation, 
namely, motamalarial and parainalarial diseases. They include 
severe forms of anaemia, stable splenomegaly and cirrhosis of the 
si'lcen. malarial melanosis and cirrhosis of the liver, encephalo- 
p;tlli\' willi mental disturbances. 

Malaria may have relapses which are characterized by the same 
tchriie attacks as the primary disease. 

I'liere are carUj relapses — within 0-8 weeks, and late relapses — 
5-0 and more months after the end of the first wave of attacks. 

Farly relapses occur mainly in cases of inadequate treatment; 
late relapses are due to general cooling of the organism, ultraviolet 
irradiation in the spring, physical overwork or nervous shock. 

Ill I he central and northern areas of the European part of the 
USSR late relapses wore noted in May or the first half of June. 
Malaria is classified, according to its clinical course, as follows. 

1. Primary disease and early relapses. 

2. Late relapse.s and recurrent diseases. 

3. Paramalarial diseases. 

4. Carrying of malarial plasmodia. 

The clinical course of malaria in primary cases and relapses 
must he divided into mild, moderately severe and severe, taking 
into consideration the duration of the disease, the febrile attacks 
and their frequency. 

After a single infection with plasmodia man may have the disease 
for 1.5-2 years; the existence of chronic malaria is now denied. It 
should be romemhered, however, that in areas where there is malaria 




incidence man is in danger of reinfection and. coii.'eciiieiit I y. of 
recurrent malaria. This is due to the inadeijuate inunuiiity con- 
ferred by the primary disease. 

Pathologic anatomy. Examination of the parencliymatou- organs 
of people who have died of malaria reveals a deposit of malarial 
pigment in the liver, spleen, lymph nodes and l>one marrow; char- 
acteristic of the liver and spleen is their slate coloiiritjg becau.-e 
the reticuloendothelial elements have seized parti< les of the luitlaiial 
pigment. A protracted conise of malaria leads [o melano-is of the 
liver. The spleen is enlarged, compact and not infroijocntly li.i^ 
necrotic foci. Histological examination shows hyperplasia .uid 
sclerosis of the pulp and numerous deposits of haemt)inelanin and 
haernosiderin. 

Histological examination of the brain of people who have died 
of malarial coma reveals a large number of plasmodia obstructing 
the lumens of blood capillaries, stasis and minute haeiiuu-rhage^ 
into the cerebral substance. The white matter of the l)rain evliibit- 
nodular growth of the glia cells in the form of rosettes. 

Prognosis. With tiinely diagnosis and vigorous treatment all 
cases of malaria end in recovery. In severe forms of malaria, espe- 
cially tropical malaria, the prognosis is serious. 'I'he development 
of complicalions considerably aggravates the prognosis, particu- 
larly dangerous lo patients is malarial coma. 

Uiagtiosis. To diagnose malaria, the data of epidemiology and 
anamnesis and the clinical picture of the disease, descrilied in detail 
above, are used; discovery under the micr»)SCope of malarial plas- 
modia in the patient's blood preparations (smear and thick ilrop) 
stained by the Boinanovsky-Giemsa method serves as an aiithenlic 
confirmation of the diagnosis. 

It should he emphasized that the pr()bability (»f fimling pla>tuo- 
dia in the thick dnip is much grealei' than in the smear sime the 
thick drop contains more bhiod than the smear, while the preMUue 
of haeinolysed atid unstained erythrocytes in the thick dro|) (bii'S 
not prevent good staining of the plasmodia. 

I'Ik* lintji (ff I Ik* s blornl hy n piuioliiie iikhIo wiUi h 

is |iut oil a clean dry slide and is candiilly .sjiread tilt it forms a 
1 cm in diarnetcH'. Tlie thick drop thus |>reparc<i is driiMl in Mit* air ami Itnma- 
iKJVsky-Oiejii.sa 's itiluLod .‘^lairi is poured on the [ui^panil ioii (1 droji id '-taio pei' 
1 ml iA dislilie<i waler). 'i'he erythrocytes are llierehy liacMiioly>(*il. 'Phe (ho K 
drop is slaiiied over a jieriofl of 40 minutes, then I he prepaial ion is carefnll.N* 
\N il h tap water, and the slides with the pri‘paral itiii .'^lood up \ ertically 
are dried iu the air at room teinperaliiie. To te>:l tlu* blood for malaria, tin* 
thick droji may lie taken not only durin:; attach^, hut al>o oijlsid<* of attacio, 
even a I peiTc*cl ly norma I temperature. 

Whereas during the first days of the diseasi* with a constant type 
fever curve it is sometimes difficult to estal)lish a diagnosis, the 
appearance of characteristic malarial attacks cuiisiderahl y facil i- 
t ales the d iagriosis. 
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During the first 6-8 days of fresh cases of malaria (especially 
tropical), when the temperature persists on constantly high figures, 
it may be necessary to differentiate the disease from typhoid fever, 
brucellosis, miliary tuberculosis, pneumonia, relapsing fever and 
sepsis of various aetiology. 

Taking into account the presence or absence of clinical sjTUptoms 
of the diseases enumerated above and the data of corresponding 
laboratory tests it is necessary to consider in differential diagnosis 
such sufficiently characteristic signs of malaria as icterus of the 
skin and sclerae, tachycardia, early enlargement of the liver and 
spleen, leucopenia and relative lymphocytosis. Discovery of ma- 
larial plasmodia in a blood smear stained by the Romanovsky-Giernsa 
method lielps to establish a final diagnosis of malaria. It is advi- 
sable to take several blood preparations in the course of the day, 
and to measure the temperature every two hours in order to reveal 
effaced attacks of the disease. 

In cases of coma luularia must be differentiated from epidemic 
cerebrospinal meningitis and from hepatic, uraemic and diabetic 
coma; to settle tlic question of the diagnosis, it is extremely im- 
portant to make a repeated microscopic examination of a smear 
and t liick drop of blood stained by the Romanovsky-Giemsa method. 

In addition to the clinical picture, the diagnosis of malarial coma 
is confimied by discovery of malarial plasmodia in the patient’s 
blood. 

Treatment. For the treatment of fresh cases of malaria, as well 
as its early and late relapses, all patients should be hospitalized 
in order that the firel attacks of the disease may be cut short. During 
repeated therapeutic coui*sos at the time of apyrexia and antirelapse 
treatment malaria patients may be treated out of hospitals. 

During the first days of fresh cases of malaria and during attacks 
patients are given easily assimilable, semiliquid and high-calory, 
vitamin-rich food. 

Protracted malaria often leads to marked anaemia. In such cases 
patients are prescribed preparations of iron and brewer s yeast, 
and are given blood transfusions in divided portions (150-200 ml 
every other day). This is particularly necessary in severe forms of 
the disease accompanied by considerable depression of the haeina- 
topoiclic functions. 

The most important chemotherapeutic agents for malaria pa- 
tients are quinine, plasmocide, acrichine, bigumal and quinocido. 
The last three antimalarial preparations are particularly frequently 
used for they have completely replaced quinine. 

A 50 per cent solution of quinine dihydrochloride is administered 
intramuscularly in a dose of 1 ml 3 times a day only in malarial 

Jt^ichine acts mainly on schizonts and produces no appreciable 
effect on garaetocytes and tissue forms of malarial plasmodia. 
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The preparation is dispensed in the form of a yellow fine-crystal 
powder or yellow pills (acrichine hydrochloride). It may he adtiiin- 
istered intramuscularly in the form of a 4 per cent solution in 
a dose of 7-8 ml per injection twice a day for 3 days. During the 
injection the acrichine solution must not be allowed to get itUo 
subcutaneous tissue where it may produce necroses. The aerjehim? 
solution is sterilized by boiling. If crystals of acrichine have settled 
to the bottom of vial, the solution must be heated to 40 (! and thetj 
cooled to room temperature before it is administered to the patient 
intramuscularly. The therapeutic dose of acrichine is 0.1 g, hut in 
the treatment of malaria during the first cycle, shock doses of U.2 g 
and even 0.3 g are often used. Acrichine is administered in 3 short 
therapeutic courses at 7-day intervals. 

Administration of acrichine for a long time makes the skin (hut 
not the sclcrae!) yellowish because of accumulation of acrichine it» 
the patient’s organism. 

As a rule, acrichine produces no side effects, but neurop.sychic 
disturbances to the point of acute acrichine psychoses are j) 0 ?sible 
in cases where acrichine has been considerably overdosed. The 
changes in the patient’s mental reactions (acrichine intoxication, 
euphoria), which, although rarely observed, arc the result of the 
toxic action of the drug, serve as an absolute indication for discon- 
tinuance of acrichine treatment. 

Acrichine is contraindicated for patients with nmrked liver 
affection and uraemia. 

The group of gametocidal drugs, effective mainly against game- 
tocyles and to a lesser extent against schizonts, includes f)lasmo~ 
cide\ this drug is apparently also effective against tissue forms of 
plasmodia. 

Plasmocido is a yellow-orange-coloured, slightly hitler i)owdL-r 
insoluble in water. Its average single therapeutic dose for adults 
must nt)t exceed 0.02 g. Plasmocido overdosing is accompanied by 
pains in the epigastrium and paraesthesias and pains along tin* 
course of the trigeminal nerve. In such cases administration of 
the drug is immediately suspended, the stomach is washed out, 
a glucose and physiologic solutions are infused intravenously ami 
subcutaneously respectively, and cardlova.scuIar agents are admin- 
istered. Severe plasmocido poisoning may result in ati«)}ihy of the 
optic nerve and total hlindne.ss. 

Plasmocido treatment is contraindicated in cases of diseases of 
the retina and the optic nerve, and organic affections of the central 
nervous system. 

A good therapeutic effect and a decrease in the fietiuency of re- 
lapses of malaria are produced by combining plasmocido with acri- 
chine. 

Plasmocido is dispensed together with acrichine in hright-greeii 
pills (stained with methylene blue). Owing to the stain it is easy 
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to distinguish the pills containing plasmocide and acrichine from 
those containing only acrichine* The pills for adults contain 0.1 g 

of acrichine and 0.02 g of plasmocide. 

The following is a scheme for treating malaria with acrichine 

and plasmocide. 


Scheme of a Course of Treatment with Acrichine and Plasmocide 


Cycles onrt 
intervals 

Duration 

Acrichine j 

Plasmocide 

Note 

Single dose in grams 

First cyole 1 

FireL day 

0.2 

0.02 

! The drugs arc given 

A days i 

: Second day 

1 * 1 

0. 1 

0.02 

in the indicated 

1 

1 

i 

i * 

1 Tliird dav 

0.1 

0 . 02 

doses three limes 


[ Foiirtli day 

0. 1 

0.02 

per day 

Interval 

1 Seven days 

1 

1 

. 1 


Secuiul cycle 

'riiioo days 

: 0.1 

! 0.02 

1 

\ 

1 

Inlei'val 

Seven (lavs 
% 

1 

1 

1 

Ttiit'd cycle 

Tlireo days 

0.1 

0.t>2 



Jii'^unuiL n syntlielic anlimalarial preparation, was recently 
inlrraluced into therapeutic practice. It is a white, hitter crys- 
talline powder readily soluble in water and is administered in the 
form r)f biguinal acetate and higumal hydrochloride. 

A single dose of higumal is O.l g, but the drug is scarcely toxic 
and llic singl(> dose may therefore be increased to 0.3 g. 

itigumnl is the most effective in the treatment of tropical malaria; 
the plasmndia of tropical malaria disappear as early as the third 
day of treatment. Higumal produces a marked schizontocidal effect; 
relapses of tropical malaria are observed in no more than lO per cent 
of the cases treated with this drug. In tropical malaria it also sup- 
pri'sses tlu' tissue development of plasmodia. 

Helow is a scheme for treating malaria with higumal. A complete 

therapeutic coursi‘ requires 1.8 g of the drug. 


Sclienu' of a Course of Treatment with Biguina! 


nay of the course j 

Daily dose in grams 

1 

Note 

1 

First 1 

• 

o.() ; 

Two intakes at 

Second 

> 

o.;t ! 

1 

0-hour intervals 

1 

Third 

0.3 

1 

1 

Fourth 

0.3 


Fifth 

0 . 3 

I One intake 
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As a rule, biguiiial is well loleraled l)y all palienls; only rarely 
are nausea, headache, and iienlrophilic myelocytes in the blood 
observed. Of llie other aspects of tiie cbeinotlierapi*ulic action of 
bigumal mention must be made of its gametoslatic effect on ma- 
larial parasites in the body of the mosciuilo (it shows an ability to 
suppress the development of plasmodia in the vector’s organi-m): 
this is utilized for chemoprophylaxis of malaria. 

To produce the fastest and completesl therapeutic effect and to 
eliminate gamete-carrying, at the same time reducing the niiinlier 
of relapses to the minimum, a scheme of a 7-day treatment witli 
acrichine, plasmocide and bigumal has been elaborated: this scheiiie 
is widely used iu liie Soviet Union. 


Scheme of 7-clay Treatment of Malaria with Acrichine, 
Plasmocide and Bigunial (APB Scheme) 



1* irst intake 

Stv 

Olid intake 



Aci i- 



1 

\rri- 

[’la<^- 

llien- 

\m|i* 

Ijay of tUc < <>iirsc 

ctiint* 

uionide 

itiril 1 

uliiiK* 1 

nioeidc 

liiiil 


in eraiiis 


Fiisl 

0.2 

0.02 

0.2 

i il 1 

1 

0.02 

(M 

1 All thrcH‘ diui^s 

Sei'iml 

0.2 

< t . 02 

0.2 

<1 1 

0.*»2 

il. 1 

1 

ari‘ 1 aUrii i Miul* 

Third 

0.2 

0,02 

0.2 

il 1 

0.02 ! 

t). 1 

iaueou'^l V 
% 

Fiturt li 

tJ.2 

0,02 

0.2 

i) 1 

0.02 

0, 1 

2. The iiituival he- 

Fifth 

0.2 

0.02 

0.2 

t). 1 

0 1^2 

0, t 

1 wc'i'ii t lie fir^l and 

Sixtii 

0.2 

0.02 

o 2 

<1 1 

0.02 

0. 1 

1 

>ocoi)(l inlake?^ is 

Sevoiilli 

0.2 

0 . (.*2 

0.2 

1 

il 1 

0.02 

1 o. 1 

1 

ihUliS 


llospilal patients need very careful watching hecau-e pla'^mti- 
cide ma> lu’oducc* side effects; the harmful iiilhience of the drug 
on jieople particularly sensitive to it must he stoppi'd in due tiim*. 

'I'o jJievenl malaria relai)ses, anfirrlapse trealmcmt is admini- 
stered; this treatment is iii'^tituled 1 months after the end ef 
the iiiaiii course. 

Any of tlje ahovi* schiunes may he uscnl hir aiilirelapse Iriuilnienl, 
hut llie daily doses of the drugs are reduec'd by one-third. I'lie anti- 
relapse Irealiiient is repealed the following year — in the heginiiing 
of April in cases of tcMiian malaria and in Augtist-Seplemhei' in 
cases of trojiical malaria. 

'J'lie treatment of palienls in a state (»f malarial coma is frauglil 
with considerable difficulties. 

Such cases i'(‘(|uire vigorous antitiialarial Irealmenl, naniel>', 
8 ml of a ''i pc'r cent acrichine sc)lntioii 2-8 limes per day inlra- 
iniisciilarly, t).5 g of ejuinim! hydrcicliloride twice* a day inliamus- 
culurly, preparations stinuiialing blood circulation and respiration 
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(epbedrine, camphor, lobeline, cytitone) and simultaneous sub- 
cutaneous and intravenous infusions of a 5 per cent glucose solution 
and physiologic solution. The period for which it is necessary to 
artiuinister aiilimalarial drugs in coma is determined by the result- 
ant therapeutic effect. . .j v j 

In cases of complications (nephrilides, hepatitides) and para- 

inalarial conditions (anaemia) treatment is administered accord- 
ing to general therapeutic rules simultaneously with antimalanal 

troalinont (mainly with bigumal). 

Of iate tile following new drugs are being used in the treatment 
of malaria; tjuinocide, chloroquine and amndiaquirr, qiiinocide is 
cfiVctive against the tissue forms of plasmodia of tertian malaria. 
Tlie course nf Irealmcnt begins with peroral administration of 
acrirliine (0.1 g 3 limes per day) and plasmocide (0.02 g 3 times 
per day) for 7 days. This course is followed by a 10-day interval 
after which quinocide is administered (0.01 g twice a day for 15 
days in succession). When treated according to this scheme, 96-98 per 
cent nf all i>alienls willi fresh malaria are completely cured. 

I'rcalment of all forms of malaria with chloroquine is adminis- 
tari'il for three days running. 

(lliioroqiiiue is given per os in a dose of 0.6 g on the First day (in 
2 inl.ikes) and 0.3 g (I intake) on the second and third days. 

Am-^diaquin is administered 3 days in succession in a dose of 
tt.i) g on the first day and 0.4 g on the second and third days. 

I’m putiou . The measures of malaria control consist in exter- 
niin.ilion of the vectors of the disease— mosquitos, sys- 
li'iii.itic. revealmenl- of malaria patients, rational treatment and 
adiiiiiiist-ralion of course.s of antirelapse treatment. 

'\\> exterminate the vectors of malaria, hydrotechnical and hydro- 
meliorative work is carried out (sw'ampy areas are dried and water 
reservoirs are cleaned), the larvae of the Anopheles mosquito are 
ile^troyod on tlie surface of closed water reservoirs (lakes, swamps 
and i>onds) bv petrolization and spraying of Paris green emulsion. 

The experience of malaria control in the USSR has shown overall 
dusting of the brectling jilaces and habitat of mosquitos with stable 
insecticides— DDT and bexachlorcyclohexanc— to be very effec- 
tive. Dusting or spraying the walls, ceilings and windows of dwel- 
lings and production building with powders or emulsions containing 
stable insecticides (DOT or hcxachlorcyclohexane) is a reliable 
method of exterminating winged Anopheles mosquitos. 

In addition to the aforementioned measures man needs mechan- 
ical protection from the bites of mosquitos. For such protection 
the windows of buildings and the entrance doors arc screened with 
a fine metal meshwork and a gause canopy is made over the bed. 
In a wood or Field it is best to sleep under a mosquito net. 

/oopropliylaxis of malaria is also of some signiFicance; if pastures 
and caUle->\ards arc located ludween dw’ellings and mosquito breed- 
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ing places, the cattle attracts the Anophe}£s mosquito? tiiereby 
helping to protect man against attacks of those vector? of malaria. 
Radical treatment with quinocide successfully solves the prol»l<*iii 

of rational prevention of malaria. 

Timely revealment of malaria patients and their rational treat- 
ment are important measures of preventing the spread of the dis- 
ease. Systematic treatment, including antirelapse treatment, lead? 
to liquidation of gamete-carrying. It is necessary to examine under 
the microscoj)o smears and thick drops of blood (stained b\ tiio 
Romanovsky-Giemsa method) of every patient suspected of malaria, 
especially during spring and summer and wherever malaria occurs. 

In addition to the above measiircs, clieinoprophijlaxis of malaria 
is used. The following drug? are recommended: higiimal (0.1 g 
twice a week) or acrichine pills (0.1 g) with plasinocidc ((J.0_ g) 
in a dose of 1 pill twice a day for 2 day?, repeating the two-day 

course at intervals of 5 days. i , 

In the central geographical zone of the USSR chcrnopropliylaxi? 
was conducted according to this scheme from April to October 

wherever there were cases of malaria. 

The success of chemoprophylaxis of malaria is based on exter- 
mination of sporozoites and prc-erytbrocytic tissue forms of malarial 
plasmodia by drugs. 

Malaria has been eradicated in the USSR, primarily in the ceiilral 
geographical zone, by cari'ful revealment and rational Ireatnieiit 
of patients and gamete carriers, extermination of the vector at 
all stages of its dovelopmenl, and chemoprophylaxis. The success 
in the control of malaria was favoured by systematic overall anti- 
epidemic measures. 


CUTANEOUS LEISHMANIASIS (LEISHMANIOSIS CITIS» 

Cutnnfous I- ishmnniasls (oriotilal or Tastikeiul son') is a gi'uei'.il infectious 
«lisoasc caused by a |)rtjtozoari para.silo Impica)', it is t |•ar^stllif I cil 

Uinjugb bites (*f' sandflies. It occurs in .s*»ino countries with a hot climalo and 
is cliaractcrizcd by ulceration of llie skin. 

Hrir.f historical infonnalion. I,cisl»maniasis ba.S been described under vaii«nis 
local designations in a number of countries willi a bot cliiiiale (/\sia, Afiic.i 
and some aieas in Soulhein Euri>pe). 

The causative agent {Leishnmnia iropica) was discovered in I'lanul.itiotis 
of llie oriental sore by the Russian .scientist V. 1''. Rorovsky in In Russia 

an important coiilriliution to the theory of leishinaniases was made 
by 1,. Yakimov, Y. I. Martsinovsky, N. I. l.alysln-v and olbei'. 


Aetiology. The causative agent of the di.sease {Lcishinania 
tropica) belongs to the family of trypanosomes (class of flagellates). 
The causative agents of cutaneous and visceral leishinaniaso.s are 
morphological l.\ very similar. 

The biological peculiarity of tlie causative agent of cutaneous 
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leishmaniasis is that it parasitizes intracellularly. Leishmaniae can 
bo cultivated in the NNN medium, so designated by the first letters 
(»f the names of three authors (Nicolle, Novy and MacNeal); it con- 
sists of agar with an addition of rabbit blood. 

Epidemiology. Rodents — inhabitants of deserts (particularly go- 
pliers and gerhils) — and apparently dogs arc the main reservoir 
of the infection in nature, the former transmitting “early ulcerating” 
cutaneous leishmaniasis and the latter fostering the spread of “late 
ulcerating” leishmaniasis. A certain part in the epidemiology of 
leishmaniasis is played by patients. 

The vectors of cutaneous leishmaniasis are two different species 
of sand Hies — Pfilebotomus pappatasii (see Fig. 53) and Phlebo- 
fomits srrgf'Hti. .After sucking tlie blood of an infected rodent 
tlu‘ sandflies become an intermediate reservoir of the infection. 

Tile 'late ulcerating” forms of leishmaniasis are transmitted 
from patients to healthy people by the .same species of sandflies. 

Owing l(j a number of biological characteristics of the vector 
sandflies, ami in case.? of “early ulcerating" cutaneous leishmaniasis 
also as a result of a number of .specific conditions of habitat of wild 
rodents as reservoirs of the infection, the spread of the disease is 
'Strictly focal, i.o., tlie disease has natural foci. 

(’utaneons leislimaniasis occur.s mainly in Egypt, Tunisia, Abys- 
sinia. Asia Minor, Iran, Iraq and Afghanistan; cases of this disease 
liave also been ob.servod in various areas of Central Asia. 

(bitaiie<ius leishmaniasis is characterized hy seasonal occurrence. 

1 1 iiccurs mainly in autumn because autumn i.*? the time of the most 
\ iSinioiis <u t iv it ies of sandflies. 

All attack of tlie disease confers lasting immunity. 

Patfiogenesis. 'Dirougli the bile of a sandfly leishmaniae gain 
entrance into the human skin where they parasitize intracellularly, 
mainly in connective-tissue eleinonls. The vital activities of the 
l(‘islunaiiiao disturb tissue nutrition and give rise to necroses with 
formation of ulcers. 

Clinical picture. ( »n the basis of the clinical course of the disease 
tlie latter is divided into “early ulcerating" and "late ulcerating" 
cutaneous leishmaniases. 

The inciihalioii peri(»d (d "early ulcerating" leishmaniasis lasts 
from several days to \.o mmilhs, while that of the "late ulcerating 
form lasts from 2 to ti months. 

Tine of the first clinical manifestations td "early ulcerating 
leishmaniasis is a bright-red imdule about 1 cm in diameter sur- 
rounded by a zone of perifocal oedema at the atrium of infection 
on the skin. 

Within 2-3 weeks necrosis with a typical scab develops in the 
centre of this area; when tlie scab falls off it leaves an ulcer with 
dentate edges and a red floor. Then new nodules appear around 
the nicer and go through the same successive development. During 
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Fig. 49. C'.ijiancous hMsIiiuaniasi.'i. ( R-ors on lln* foieaitii ainl lian<l 

(fiom E. X. I*nvl<iv?ky) 


the iiumed lately following 4-5 inontlLs the ulcer eiiliirges ami may 
reach 10-15 cm in tiiaineler; its copious sero-puruhml di-cliarge 
dries on the surface in llie f(»rm of a large dirty-gre\' <ir lir<iwn ciu.^t. 
After epithclizalion a small .scar remains at the site of the ulcer. 

In “late ulcerating" (or “dry") leishmaniasis a small inliltralu 
of up to 3 mm in diameter forms on the skin fii-st: the centre of 
the infiltrate has an indentation in the form of a crater coveied 
with minute scales. Then the affected area of the skin hecmues 
covered with a crust and an ulcer up to 3 min deep ilevelops direi tly 
under the crust. Several months later tlie ulcer hegins to cicatrize, 
the cicatrization taking one year or evim longer. 

In cutaneous leisiimaniasis ulcei-s form mainly on exposed parts 
of tlie body (face, ears, hands, shank and foot) hecause that is where 
sandflies hite (Kig. 4!)). 

Sometimes there are simultaneously several ulcei-s ,,n dillerenl 
I>arts of the skin. 

Of the clinical varieties of cutaneous leishmaniasis special men- 
tion must he made of serpiginous (creeping) forms of the disease 
which are charactiudzeil hy a "creeping" spread of the pathologic- 
process; ahundant iiapillomatous growths are also ohserved. Some* 
patients develop lymphangitis and regional 1 ymphadenit ides ,.> 11 - 
nected with (he region of the* cutaneous ulcer. 

All attack of cutaneous leishmaniasis c»»nfers lasting immunil\- 

Diof’iums. in diagnosing cutaneous leishmaniasis it Is necessary 
to he guided hy ejiidemiological data and the clinical picture If 
a jierson living in an area where there are cases of cutaneous lei-h- 
mania.sis develops a |)apule on the skin, the papule ulcerate^ ami 
the ulcer discharges sero-purulenl matter (in cases of the "earlv 
ulcerating” form — Fig. .50), or the jierson develops a primarv deep 
ulcerous defect of the .skin (in the "late ulcerating" form) with 




suliSL-quent furmalioti of a crust and growth of granulations, a diag- 
nosis of cutaneous leishmaniasis may be established with certain- 
ly. It is desirublc. however, to confirm the diagnosis by a labora- 
tory lest, for wliicli i>uipose pieces of gramilations are taken with 
a cdlttui tampon from the floor of the ulcer cleansed from pus, a 
smear is made on a slide and stained by the Homunovsky-Giemsa 
nietliMil. If the iliiignosis is correct, microscopy will reveal leish- 

I u a 1 1 i a ) ' . 

,'\Uhi>iigli (.utaiieoiis lelslimaniasis is a j>rotracled 

it usuallv ctids in rec(Aerv. The scars it loaves sometimes 

% 

pindiici' rosnietic defects -Con t raci iiui of the lids, deformation of 
till- pinna of the ears, etc., and di'^lnrhances in various functions, 
for eMHiiple. impairmeiil of nasal hrealhiiig in cases of deformation 
<')' ihi' iHi-e ami na<.il pa'^^ages. 


I r, II fnir/i I . .\ o elYei-tiv4‘ ^pe<■'l^c agents liavt* been (dahorated. 

l'.ail\ uKcratiiig enlanotnis leNhinaiiiasis is treated with sulphon- 
aiuiiii'.' (iioi'-ulpha/ol (siilpliathiazolel itj a dose of t).,") g h times 
per d,i\ foi- 7-<S (la\s). Wet cutancons ulcers are dusted with uor- 
siil pli.i/t il powilcr. I’alienls ;ui‘ recommended additionally to take 
tii"iii\iih pi>i o- \' \ tiiiK-i i>er day). 



I'll. Till. lait. menus lei^liiii.iui.isi.s willi uKers Incatized i»i» llic face 



In the treatment of patients sutfeiing from late iilcoratiii" ’ 
leishmaniasis disinfecting ointmciUs |1 per cent rivanol (2-eUi.»\y- 
(5,9-diaminoacridine lactate) ointment and 1 per cettt acriiliim* 
ointment! arc applied to the ilk-el's and the nodules are iiiipregnat- 
ed with a 5 per cent acrichine solution at an early stagi* of thfir 
development. To increase the reactivity of the org.niUm. uein-ral 
roborant treatment (blood transfusions, haemolherapy. adeijnate 
high-calory diet, vitamins) is recommended. 

Prevention. The most important part in preventing cnlanion- 
leishmaniasis is played by extermination of the vectors of tlie in- 
fection — sandflies— at their lireeding grounds, for example, by 
dusting the burrows of rodents, windows, etc., with a !•> j>er » (Mit 
DDT powder. To prevent the sjiroad of the infection, jiatiimts with 
ulcers on exposed parts of the body must wear aseptic liaiidager. 
To protect people from sandflies, the doors and windows of dwelling' 
and production buildings must be provided with fine me'h M it'en' 
and the beds with gauze mosquito nets. 

Wild rodents (gophers and gerbils) which are the main rc'ervoir 
of the infection in nature are e.Nterminated with cbloropicrin and 
other methods of deratization. Inoculations with a Ici-lnnania 
culture have been suggested. 


VISCERAL (GENERAL) LEIStlMANIAStS 
(LEISHMANIASIS INTERNA. KALA -AZ.tR) 


\'i.'!ceral lci:ihriianiasls i' a gfiioial infoclit'U- di'ca^e caii-ctl 
sporios of prot rizonns (Lfishmonin donoroni) ;um 1 luiri'iniitlo*! by 
tors of the infoitioii); Uic is t izr-il by a juotiai l^ tl 

lent fovor, gcMH*rul caciu'xia, piogixs>ivo aTou iru;i acul t 

the splocru 


by >p» « ial 

t I *‘ru i I 


lirlef liistoriral in fornindtftt . \\\ Mosopotiunia. A^^ia Minor nud \b‘(lit on aiOMh 
countries Ibo (Ji>o;iso was known in luxury ainliquily. In A^ia it li.i- 

lonL^ bocn known ns knla-nznr. 

P. F. lioiovsKv (lisrovciod tiu? rauisalivo .igrnt of rutanotMjs IchbtiMuia^i^ 
in 1898 ; in lOO'i iwo Ijiglish pliysbiaiis — i.nishiiian and iJunoNan -aliiiosi 
iiiultaneously, bnt iridepcinJonUy of oat li <itbf*r, th*sriib(Nl llu‘ l^‘llJsal Ivo 
(if vtsccrai irishmfinitisi'i, wliich was stjliscxpnoil ly nain<*il ishfnanUt donifriU/i . 
aftrr LDishinaJi ainl iJonovan. 

Soviet sclent ists — \' . L. ^'akiinov, . I. Mart sinovsky. I\. .\ Pavlov>k\\ 
N. I. I^ilyshev, A. N. Klioilukin a ml others —liavc iimdo a very iniptirtanl ctoi- 
tribiiiion to the study of leisbinnniasis and the cdaboratioii of' iiKdhotls of con- 
trolling UiJS disease. A. N. Khodukiii, for example, has eslabli'-ho<l I ho cun- 
nertion of this disease in man with bdshinajiiasis in dogs. 


Aetiology. The causative agents of various forms of leislunaniases 
are very similar morphologically. Tliey belong to the family of 
trypanosomes, class of flagellates. 

'i'he lanceolate form of this parasite {Leishmania donoioni) is 
18-20 [1 long (witliout the flagellum); it lives in the dige-tive tract 
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of its main host— the sandfly. While parasitizing in the organism 
of its second host — vertebrate animals or man — the leishmaniae 
undergo considerable morphological changes and become ovoid 
or round nonmotile structures 2-4;i. long; they are usually located 
intraccllularly, mainly in macrophages, i.e., connective-tissue 
cells. 

ily staining histological preparations containing leishmaniae by 
the Romaiiovsky-Giemsa method it is possible clearly to see under 
the microscope that the body of a leishmania has a rather large 
violet-red nucleus surrouruled by blue protoplasm; it is also possi- 
ble to see a blepbaroldast— rod-shaped body of the parasite from 
which a thin flagellum grows (flagellated form). 

In the special NNN nutrient medium consisting of agar and 
rabbit blood leishmaniae produce a flagellated form. To isolate 
a pure culture, an inoculation is made in conden.^ation water of 
sterile test-tubes containing the NNN medium. Small round colo- 
nies appear on the surface of the agar after 2 days of growth at 
22-23 C. 

In the body of the sandfly leishmaniae a.ssume the form of a cigar. 

EfiideinioUigii. Mesopotamia, Mediterranean countries, India and 
(’.hina a«'e the main endemic foci of visceral leishmaniasis. Cases 
of this disease are also observed in Central Asia where the disease 
usually attacks children. 

I nder natural conditions leishmaniasis affects dogs who are a 
(rarriei’s) of the infection. Dugs affected with visceral 
b'i'-biiiaiiiasis have blepharitis and conjunctivitis, ulcers of the skin, 
specially in the regi<m of the pinna of the ear; in severe cases such 
aiiitiials (lie. 

Ity sucking the blood of an infected dog the sandflies {Phlebo- 
tixnns chinensis, Ph leboiomus sergenti, Ph lebotomus kaudelaki) 
become infected with leishmaniae. In the digestive tract of the 
sandfly the leishmaniae multiply by division and assume a flagel- 
lated form. When they hocome numerous they move towards the 
atitcrior end of the digestive tract. If such a sandfly is crushed 
when it biles a beallliy person, tlio leishmaniae may gain entrance 
into the human organism through the puncture left by the bile. 
Subse(jiiontiy the |)aiasite.s are carried by the blood flow and, after 
implanting lliem.^elves in tl\c reliculoejidothelial colls of the liver, 
.spleen and bone inairow, lose their flagella and assume a round 
form. Leisliinauiab multiply by simple division. 

PaOiogenesis and pathologic anatomy. .Vs a result of long-contin- 
ued parasitism of leishmaniae in the cells of the reticuloendothelial 
system (in the spleen, liver, lymph nodes and bone marrow) these 
cells undergo considerable degenerative changes and die. Although 
the reticuloendothelial cells proliferate at the same time, the newly 
formed elements are also affected by implanted leishmaniae. Simul- 
taneously not only hyperplasia of the roticuloeiidolholial elements, 
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but also adipose degeneralion of the pnroncliyinalous otgatis lakt‘~ 
place. 

Dissection reveals considerable general eniacialioti of tlic peopb- 
who have died of visceral leishinatiiasis, oedema of subi ut aiiooii' 
tissue, haeiriorriiage.s in the inteslinal wall, exlreme eiilarueineiit 
of the spleen (of a .saturated red colour) with splenic itifar< l>. eti- 
largernent of the liver and induration of lytnph notles in varioii> 
regions. 

Clinical picture. The inciibaticm peinod la>ls from 1.") 4la>> t«> 
5-G months. The disease usually sets in gradually willi in(li>po-.i- 
tion, loss of appetite, irritability and a subfeluile i’i>e in hin- 
perature. 

On the 5tli or Gth day of the disea>e the tetnperatiire rise> con- 
siderably (to 39.5-4ti.5®C). although only for a short tiim>. At earli 
fall of temperature the j)alient perspires copiously. 

Leishmaniasis is characterized by an irregular tiunpiu at iiri' curve 
with considerable valuations not only over a period id si-\eial da\s. 
but also even in the course of one day. Between tin* various ri'e" 
the temperature may be subfebrile. 

y\s tlie disease progres.ses. the patient loses more and more weight 
and grows increasingly more anaemic, which becomes particularly 
noticeable from the 3rd or 4th month of the disease. 

The progressing anaemia is accompanied by a sharp di‘<i'ea>e 
in the numl)er of erytlirocytes and the amount of haemoglobin, 
which Ls soon hdlowed l>y anisocytosis, toxic granularity id eryth- 
rocytes and erythroblastosis. Leucopenia and t hrombopenia 
are also characteristic, tlie leiicocyti* formula shows relatixc l>iu- 
phocytosis and monocytosis. 

Tlie spleen is usually enlarged from the very first days of the 
di.scase. Subsefiuent I y it continue.s to (uilarge (Fig. ol) and luav 
reach an enormous size (somelimcvs it d(‘scends into (he minor [)el- 
vis). Palpation of the spleen in visceral l(‘ishmania’«is patients 
who have had tiu* disease* for over .3-4 months demon>lrales (hat it 
is very compact and painless. 

Vis(u*ral li*ishmatiiasis usually runs a snhehronie or clironie 
course. If the disease has I'lilered the chronic stage (especially in 
neglected cases and in cases with no appropriate cliemolhi'rapy) 
extreme eaehexia usually develops. During this period the patient 
has a eharacleristic appearance: he is extremely einaeialeil. the eorn- 
plexion is sallow, the snheutaneous adipose tissue is feeldy marked, 
the lower extremities are oedematons, the abdomen is sharply 
inflaled and the .‘jpleen is considerably enlarged. Lxhausling diar- 
rhoea is attended with a discharge of mnen.s and blood (streaks). 

Owing to the sharp reduetion in their general resistance visceral 
leishmaniasis patients, e.s|)eciully during (he cachectic period, are 
uncommonly snsceptihle to various pyodermas; they often develop 
trophic ulcers. 
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1 lu‘!'r air al^o \cv\ inilil foriiij- c»f vir^eoral lei.slunan iasis; in such 
(.•a>c‘s III!' palicMils rccnvar ovcii when untreated. 

Till' loiiiplicatioiis of lliis disease include liaemorrliages into 
\’.iri*iu< oi'Sans. lK'ds«»res at [loitits uf the greatest pressure on the 
skill. tiMphir nicer.', ulilidi-s. iii.isl oid i I ides and pneuiiumiae. These 
.'■niip! i' ,it tens are d lie 111 the eiui'ideralde eniaciatiou ef the organ- 
it> lnwcred re>islaiHe. ami disorders id the li.iiniiafopoietic 
liiiM lions. Now and lln-ii a spontaneous rupture 'of the spleen is 



cii : ini' se\'i I'l' eoui pi ieal ion is ac(‘oui|)anied hy acute loss 
,.l Idood and de\ elopuK-iil of Collapse aiid requires an urgent 
1 iporat ion . 

aek of visceral leisliniaiiiasis confers lasting imniunily. 

Kpidem ioloLiical data and the clinical picture of (lie 
.ikr il iio.'sihle to eslahlisli a diagnosis. The diag- 
I.inperaliire variations (two or tliree times a day 

Miiim till' ri'i’ in I em per.it ure and sweating during its 

fall), ciui'idi : a i'll' fiil.iigeiiieiii of llie spleen, progressive loss of 
weight, cli a iMc I r I i' ! 1 1 idi.uiLres ill tile Idood picture and aiipropriale 
epidinii iolog i. .1 1 l.e-loi' isojourii in are. is whine llune ai'i' cases of 
visceral leishn i n ia'i' t. 

.Microscopic t .'ro\i ia' mI It-islunaiiiae in a thick drop or snieiir 
of till' patient’s Idoud stained liy the Uomanovsky-Ci ienisa nielhod 
serves as an antlunilic con firnial ion of the diagiuisis. Many smears 
have to he e.xamined hecaiise the peri[dieral Idood contains hut few 
leishmaniae and the iatler are discovered only hy e.xamination of 
many fields of vision. 
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Leishinaniae can 1)0 seen the most frequently in Roinaiiuv-ky- 
Giemsa-staincd smears from a specimen ol)laineil liy piimiun- "f 
the sternal bone marrow with a special needle. 

A formol test may play an auxiliary part in d iaginisitjg vi-i i ral 
leishmaniasis. An addition of 2 drop.s of a per cent fomuilin 
solution to 1 ml of the patient ‘.s blood .'ieruin results, if the di.uitM.'i^ 
is correct, in turbidity and gelatinization of the serum, i.e.. a jm^i- 
tive formol test. 

In unclear ca.«es it is nece.ssary to differentinto the disi-a-r ll‘•Ill 
chronic myeloid leukaemia ami malaria. 

Chronic myeloid leukaemia is accompanied by leueocyto.Ms and 
a pathologic change in the leucocyte series l)eginning witli inyido- 
blasts, promyelocytes, myelocytes atxl juvetnle cell<. 

Malaria is characterized by periodicity of the febrile attacks 
(mainly tertian and quartan malaria), .slower and not so strongly 
pronounced development of such syinptom.s as enlaisreinenl of the 
spleen, hypochromic anaemia, leucopenia and l\tuphoiyto'i>; 
repeated examinations of thick droi)s and simuirs of th(‘ pationl > 
blood stained by the Uomatjovsky-Giemsa method make it po<-ibli‘ 
to find plasmodia in malaria patients. 

In neglected and in irrationally treated cases, as well as In ca'es 
where treatment was instituted late, ttie prognosis i- usuall\' .-e- 
rious, especially if the patients are emaciated or the disea>e is 
accompanied by purulent complications. In cliildreii tin* di^ea-e 
usually run.s a more .«cvere course than iti adtilts. 

In cases where vigorous treatment was instituleil in ilue lime 
tlie patients recover. 

Treatment. Visceral loislimaniasis patients are treated with 
.«olusurmine (sodjiitTi salt of pentavaletil antimony with gluconic 
acid). Twenty per cent soliitioris of solusurmine are prepareil in 
twice distilled water ami stt)ri!ized directly before adm iiiislral ion. 


Doses of 20 per cc’iit Solustinnine Soliilions for llie 
Trealinenl of Vi.sceral Leislniiaiiijisis 
(in lilt of Solution per I kg of (lie I*alien('s \\oiglit) 


1 

<«ro«ii>s of iMt touts 1 

1 

First loliiMM' 

i6t r.i l 

istrutloii 1 

'Ml 1 rd iMdI ‘‘lift • 
svquvut yoliniji- 
Istr.ilions 

Children under lu yi'ars {iK»rmal 



% 

1 

nulrilion) 

0.2.^) 

0..^) 


Children (dystrophic), affeclcd willi 




concurrent disease.^ 

0.2 

0.4 

o.(i 

Children past 10 years and .-ichilt.s 

0.2 

0.2 

0..7 


Note: In cases where no .'»|>|‘re<riable liiijirovenienl in the runiJillon of tlie i-aliinls is 
observed uder H-\0 Uie dusu is iiK rcaerd to 1 ml uf the 20 j>er <erit sohisui mine 

elution ficr i Kk <ff the palJenl's and 2*'i additional Irijcctlofid (one i^cr 

day^ are made. 
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Fii;. '»2. l’i»vli>v.-;ky\s protorlive (ref>ellciil) net 


I lu’ i II jt'cl ions iu>‘ iiukIo daily for 12-1.’) days. Adults arc adiniii- 
i-tcit’d 11 h‘ daily dose in two injections. 

(till" I2'ila>’ course of solusurinine trealiuent usually suffices; 
in cases of au inconipltdc tlicrapeutic effect a second similar course 
of iri-atmcnt is administered 1.5-2 mouths after the end of the first 
course. 

The clieinolherapeutic effect produced by solusurmiue and the 
coni]ileleness of recovery from visceral leishmaniasis are evaluated 
by the following indi«‘('s; (1) considerable improvement in tlie 
patient's condition, a [>peai'auce of f^ood appetite and normal sleep; 
(2) iniinplete nortnal i/.al ion of llie temperature and no temperature 
elevalituis for the followiji^ l.r> inonllis; (2) clear contraction of 
tlie llioretofore eiihirni'd liver and spleen; ('i) iiorniaUzation of the 
inorpluilogical blood f)ictnre and appreciable increase in haemo- 
globin; (5) absi'iice of leishmaniae in Jiiicroscopically re-examined 
specimen oblained by [innclure of tlie sternum and stained by the 
iiomanovsky-Giemsa method. 

la cases accoinpanic'd by purulent complications the patients 
are given i>enicillin injections in additi»)n to the main treatment 
of vi.«:ceral leislimaniasis (for example, with solusurinine). General 
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roborant therapy must be widely utilized (transfui^ioiis of 150-200 lul 
of blood every 3 days, peroral administration of iron and phos- 
phorus preparations, vitamin 13i„, adequate diet euriclied by ani- 
mal proteins and vitamins). 

Prevention. In the control of visceral leislinianiasis the main 
efforts in the foci of this disease must be aimed at exterminating 
the infected dogs and sandflies (vectors of this infection). Thorough 
cleaning of dwellings, production buildings and yards, ridding 
them of all refuse with subsequent disinfection willi a 10 per cent 
calcium chloride solution ensures extermination of the larvae of 

sandflies. 

In addition to the above it is necessary to provide tlie people 
witli protection against sandfly bites, for wliicli purpose flypaper 
is hung inside dwellings, the premises, especially the windows, 
arc dusted with a 10 per cent DDT or hexachlorane powder, the 
windows are screened with a fine metal meshwork, the doors are 
kept closed by means of springs and are screened with gauze. The 
beds are protected willi a gauze mosquito net. In some cases Pav- 
lovsky’s nets (Fig. 52) impregnated witli sandfly-repelling solutions 
are worn. The exposed parts of the body may be painted witli in- 
sect-repelling solutions (for example, dimethylphthalate). 


PAPPATACI I'EVliR {FEBRIS PAPPATASH) 

Pappatar.l Or sandfly fever is an acuto infectious disease causcMl l>y a lil- 
Irable virus anti transtnitled tlirougL bites of Phlebolomus sumlflies (Plil>ho- 
lomtts pappntnsli)\ the disease is accompanied by a temporary febrile reaclion. 
sliurp lieadacho, coiijunclivitis, characteristic injeclioti <.f tlie .sclerae and 
marked muscular pains. 

Hrief historical inf urination. Pap[)ataci fever was kiiDwn under 
desi^'iiatioiis (for example, "three-day fever”) as early as the beginniiiLr “f the 
19lli ccM>tury. In 1880 J-'ick (in Herzegovina) osf ablislieil tJie nosolDgical entity 
of liiis disease and gave it a classical descri|illon. The role of PhUbotomus 
stimlliies as the vectors of the infection was deiminslr.ded in I'JUo. 

In Russia this tlisease was for the first time descril)od in giealcst <letail 
hv Y. I. Marlsinovsky in tlie Caucasus in 1915. .Acadcinicinn F.. N. Pavlovsky, 
oiiotiftho most prominont Soviet scientists, founti I lie ilisease to have its naliiral 
foci. 

Aetiology. Tlie disease is caused by a fillrable virus {Febrige/ies 
pappatasii) which circulates in the blood of patients at the end of 
the iiiciihalioii period and during the first two days of the disease. 

The virus of pappataci fever is cultivated on the chorioallantois 
of the chick embryo. It has been possible to infect monkeys, whicli 
circumstance is utilized in elaborating a number of prolilenis of 
pappataci fever pathology. The virus is very unstable in the exter- 
nal environment and is (|iiickly destroyed by antiseptic .«ub.stances. 

Epidemiology. Pappataci fever lias clearly defined natural foci 
and is noted for its .seasonal occurrence, which is C6tinr?TOiU,\vith 
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53. Sandfly — Phlebotomus 

pappatasii (greatly magnified) 


the definite conditions of habi- 
tat and biological activites of 
the Phlebotomus pappatasii, the 
vector of the disease (Fig. 53). 
Owing to this the disease may be 
observed only in certain areas. 
The sandflies settle near human 
dwellings and bite people at 
night . 

The phlebotomus sandfly fe- 
tnale is 2-2.5 mm long. From 
7 to 111 days after sucking the 
blood of a person infected with 
pappataci fever sandflies becoino 
contagious; the above period is 
necessary for the virus to mul- 
tiply. 

The sandflies are contagious 
onlv at a temperature of above 
18 C. 

An attack of the disease con- 
fers unstable immunity, and rein- 
fection during the same summer 


season is possible. 

On Hn- territory 4)f the USSR pappataci fever occurs in Central 
Asia, the Caucasus and a number of areas along the Black Sea Coast. 

Clinical picture. The incubation period is 3-8 days (it averages 
4-5 days). A primary affect ai)pears at the silo of the sandfly bite 
and persists for a rather long time. The incubation is now and 
then followiMl l>y a short prodromal period which manifests itself 
in general indispt»sition, weakness, loss of appetite, and headache. 

As a rule, pappataci fev(*r sets in acutely. After a rather intense 
cold fit the tenipi'ralure rapidly rises to 31). 5-41 C. The patients 
complain of sharp beada(he, tlu* ache being felt particularly m 
the region of the forehead and tlie top of tlie head, pain upon move- 
ment of the eyes and upon pressure on the eyeballs. 

Taussig’s sign is cliaracteristic: raising the upper lid with the 

fingers produces shurji pain. . *• 

The patient’s face is liyperaemic, the vessels of the conjunctiva 
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of the lids are filled will, blood ai.d the conjoncliva is ll.erefure 

brigl t-red, tl.e vessels of the sclerae are injected over a 

a.-ea pointing towards the cornea in the onter corner of the esc 

*^The'’ven” frJquentll observed symptoms include sluirp pains in 
the gast^cnemUis mnicles, in the hack and the sacrum hyperaeniia 
of the fauces and oedema of the uvula and palatine anlns. 



Fig. 54. Pick's sigri in pajiii-ilaci f«*vc-r [liihont 


Somelimes patients have a liquid stool containing ^ 

many ca.ses the pulse rate lags behind the temperature level. Lx. - 
inalioii of the cerebrospinal fluid obtained by puncture 7 

ing utider elevated presstire reveals positive Noniie-.Xpelt > < 

The changes in tlie bhiod picture are cliaracteriy.od by 
with a decrease iu tlie number of lymphocytes, neulropbilic >liitl 
to the left and ancosinophilia; the ESU is t)-8 min-lir. 

The febrile period lasts three days, rarely longer (I'lg. oo). 
a rule, ll»e toinperal ure begins to fall on tlie .second day ol the disease 
ami reaches the normal level by the beginning of the fourth da\ . 
after this the pain sensations disappear, and tlie appetite amt sleeij 
are restored. However, recovery is slow and sometimes takes several 
weeks, the working capacity is restored slowly. Some conva escenls 
e.vhil)it trophic disorders; loss of hair, fragility of nails or dislurb- 
ancG in their growth. 

From 2 to b days after the end of the febrile period patients max 

suffer relapses. .. , 

Mild, effaced and atypical cases of the disease are possible; in 

these cases the febrile period lasts hut 1-2 days. 

Pappalaci fever usually runs a favourable course; lethal resulls 

are extremely rare. 
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Fig. 55. Temperature cums iu pappatuci fever 






























Diagnosis. Typical cases of pappataci fever with appropriate 

epidemiological data are quite easy to diagnose. 

Differential diagnosis. The disease must be dilferentiated from 
influenza, typhus and tick-borne relapsing fever. 

It should be remembered that in influenza there are no smh 
characteristic signs as Pick’s and Taussig’s syndromes, and no -^harp 
pains in the gastrocnemius muscles. In influenza there are pains 
in the supraorbital arches and the eyes (upon movement): some 
patients have catarrh of the nasopharynx, larynx and trachea. 

Tick-borne relapsing fever which occiir.s only in certain loci is 
characterized by an acute onset following very intense chilli and 
early enlargement of the spleen; examination of a fiichsin-slained 
thick drop of the patient’s blood taken during an attack reveals 

spirochaetes. ^ . , , 

During the first three days of typhus the face is not only hyper- 

aemic, but also puffy, the pulse corresponds to the temperature 
level petechial haemorrhages are possible in the retrotarsal fold 
of the conjunctiva (Chiari-Avtsyn sign), and the percussion borders 
of the spleen are extended. 

Treatment. Only symptomatic agents are now used lor the jiurposc 
of mitigating the pains. The patient nui.-st have bed rest and be 
given plenty to drink. 

Prevention. To prevent pappataci fever, it is necessary to control 
the breeding of sandflies, whicli is a measure of social characler, 
and to provide individual protection against their bites. 

The breeding places of sandflies must be dusted with a 10 per cent 
DDT powder, the windows must be dusted with a 10 per cent DDl 
or hexachloranc powder, and strips of flypaper must be hung in 
dwellings and production buildings. The windows must also be 
screened with fine metal rneshwork, special anterooms mu't be 
built at entrances to houses, mosquito nets must be bung over beils, 
and people must wear Pavlovsky’s protective nets impregnated 

with sandfly-repelling substances. 

Sandflies attack man before suiKset and at night, bor protection 
against their bile.s the exposed parts of the body should be painted 
with a 20 per cent alcohol solution of diinethylphlhalate in tbo 
evening; a single painting of the face, neck and hands requires about 
5 ml of the above solution; the protection lasts about 2-5 hours. 

Methods of specific prevention by vaccination arc now being 
elaborated. 


HAEMORRUAGIC FEVERS 

Tlje concept of haemorrhagic /t iers unites a group of acute infectious diseases 
witli a febrile reaction and various haemorrhages. These fevers are divided into 
separate nosological forms in accordance with Iho clinical course, characteris- 
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tics of the causative agent and the geographic region of their occurrence con- 
ditioned by their natural foci. , . . ... 

The folloxsing baemurrl>aglc fevers are known: (a) haemorrhagic fever with 
a renal syndrome, also known as haemorrhagic uephrosonephritis or Eastern 
haemorrhagic fever; (b) Crimean haemorrhagic fever; (c) Omsk haemorrhagic 

fever 

The Soviet scientist M. P. Chumakov and a number of other investigators 
have made an important contribution to the study of haemorrhagic fevers. 

Aetiology and epidemiology. Each of the aforementioned di-seases 
is caused by a special strain of filtrable virus, has definite natural 
foci and definite reservoirs and vectors of the virus (various species 
of ticks). The mDchanism of human infection with each of these 
fevers has its own peculiarities. 

The virological characteristics of the causative agents of this 
group of infectious di.seases arc not very well known as yet. The 
niilural foci of haemorrhagic fevers completely depend on definite 
climatic, geographical and other conditions which favour the e.x- 
isteiice of the vectors of the infections. 

Pathogenesis and pathologic anatomy. The most important mani- 
festations of these iliseasos are connected with severe affections of 
the capillaries of various organs, the skin and mucous membranes. 
I'.i^li rn haemorrhagic fever is characterized by severe affections 
of the glomeruli and renal tubules. 

Clinical picture. Owing to the similarity of the clinical mani- 
f.'statloiis of the different diseases composing this group it is neces- 
sary to cotisider them by way of comparison. 

(A). The clinical picture of so-called Eastern haemorrhagic 
iu‘()hrosnnephritis {haemorrhagic fever with a renal syndrome) is 
characterized hy symi)lom.« of severe affection of the kidneys (the 
blood jiressuro may rise but slightly) with a marked patliologic 
character of the urine (protein, erytlirocytes, casts). The incubation 
period averages 15 days with variations from 11 to 23 days. 

The onset of the disease is marked by a prodromal period with 
the patients usually up and about (general weakness, indisposition, 
diminished appetite). 

The fid)rile period begins with chills and a rapid rise in temper- 
atiire to 3h.5-in.5®C. which persi.'^ts for 2-6 days. 

The initial period of the disease, from the rise in temperature 
to the first iuiernorrliagic manifestations, is 2-4 days; general to.xic 
phenomena, in a mimher of cases with meningeal symptoms, prevail. 

The patients complain of headache, feeling of thirst, pains in 
the muscles and in the small of the back. The consciousness is often 
clouded, positive Kernig's atul Brudzinski’s signs are observed, 
the occipital muscle.s are rigid. The patient’s face is hyperaemic, 
the vessels of the conjunct ivae of the lids and of the sclerao are 
filled with blood. Signs of renal affection (pains in the small of the 
back, positive Pastornatsky 's .sign) appear early, although marked 
symptoms of renal pathology arise later. 
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Eyes of haemoirliagic fever paticiiL wUL renal 

rliage into sclcrae 




lun'ijjnr- 


Tlie blood i)ictuie is characterizoil by loncoponia. aiicosiiioplii- 
lia and Itatid-cell sliift of Ibo iicnlroplills io Uu> b‘fl. 

Tho cerobr<»spinaI lUiid oblaiiuMl by putKiiiiv o\iidi*s niider v\v- 
vated piossiu-e and conlains an inci'casfd arnovint of proteit). 

Clinical course of (he disease. Hidwei'ii tbi> Hrd and .dli ilay> the 
disoaso onlers tlio period of it.s iiiglu'sl developiiu-nl. tin- comlilion 
of the palients changes for Ihe worst, the patients vomit, bleeil 
from the nose and gums, and a petechial (>rnption appears on I Ik* 
lateral surfaces of the chest and in the region of the shoulder girdle. 
During this perioil the patients are sluggish and apalludic. complain 
of headaclie. sharp [laiii.s in Ihe small of the back and (he abdonum; 

the consciousness is often clouded. 

The mucous membranes of the palate and lowi-r lip exhibil eiian- 
thema (petechial haemorrhages), haemorrhages into the sclcrae are 
also possible (Fig. 51)); severe cases may be accompanied by apo- 
plexy of the adrenals. Signs of haemorrhagic rliatliesis are >lrongly 
pronounced and the capillaries become more fragile. During tliis 
period of the disease, at least from the fourth day, tin* Id.H.d pic- 
tur<* is characteri/.ed by moderate hypochromic anaemia, slight 
h*u<‘ocy losis and neutrophilia with a shift to llie h*ft. Ihroinbocy- 
topeiiia is characteristic of the febrile period, rasternalsky 's sign 
is clearly positive, and oliguria, which .soim*(imes reaches tlic slate 
of total anuria, is observed. The condition is marked by low specif- 
ic gravity of the urine ( l()l)8-l()U2). liaernaturia and albnminui'ia. 
The atiiounl of protein in the urine may reach 2(1-24*’,,,,; the urine 
is the colour of meal .slops (because <)f inacrobaemat uria). 

In haemorrhagic fever with a renal syndrome the fehrib* i)i'rioil 
lasts about 8-0 days; at tlie end of it the temperature falls hy an 
accelerated lysis in 2-8 days. 

After normal i/alion of tho temperature the [)atienl’s condition 
conlinue.s to he grave; the patient vomits ri*pealedly ami the i-enal 
di.slurhances are oven inlensified: anuria, corislderahle albutniiiuria 
and haematiiria develop, and waxy, granular and fibrinous casts 
are found in the urine which has low .specific gravity. 
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The nonprotein nitrogen in the blood is considerably increased, 
and uraemia is possible; the latter sometimes leads to a lethal 
result. The increase in nonprotein nitrogen is possible within 150- 
200 mg?6. 

Between the 4th and 6th days after normalization of the tem- 
perature the patient’s condition improves and the patient begins 
to recover. 

The blood picture is normalized 3-4 days after the fall of the 
temperature, albuminuria is eliminated between the 12th and 14th 
days from the beginning of the disease, but casts, including fibrin- 
ous casts, may be found in the urine over a longer period. The 
period of convalescence is marked by polyuria. 

Most cases end in recovery, but the prognosis may be serious, 
and sometimes the disease may end lethally. The lethality varies 
witliin very wide limits and in severe cases of the disease maj^ reach 
high Tiguros. 

(B). Crimean haemorrhagic ferer, first studied by M. P. Chumakov 
and his associates in the summer of 1944 in the steppes of the 
Crimea, is an acute infectious disease which sets in suddenly with 
ctiill.s vuiiiiting, headache and a considerable rise in temperature, 
riu' face is hyperaoiuic, the vessels of the conjunctiva of the lids, 
sclcrap, soft palate and uvula are injected. A number of haemor- 
rhagic syrujitotns — petechial eruptions on the skin and mucous mem- 
hrancs, nasal haemorrhages, vomiting and stool containing blood, 
ritul liaonial uria— arise on the 4th or 5th day of the disease; in many 
the gums bleed, while women develop uterine haemorrhages, 
examination of the patients reveals a labile pulse, dull heart sounds 
and aiiorinl liypotension. The spleen enlarges only in some patients. 
Severe cases of the disease are accompanied by extreme dryness in 
the mouth, abdominal pains and recurrent liquid stool containing 
blood; the blood changes to melena, for the most part in the intestine. 

The morphology of the blood is characterized mainly by a shift 
of the neutrophilic cells to the left, moderate lymphocytosis and 
normal ESH. The total number of leucocytes remain normal or 
may be slightly increased in individual patients. 

(G). Omsk haemorrhagic fever is characterized by milder haemor- 
rhagic phenumeua than the first two forms (A and B) and runs a 
rather favourable course, although it may also produce lethal re- 
sults. During the first days of the disease the temperatiu*e rises to 
39-39. 5°C. Half the number of patients exhibit febrile waves sepa- 
rated by afebrile periods which last 3-10 days. 

The various forms of haemorrhagic fevers may be diagnosed on 
of the clinical picture of the disease and epidemiological 
OKCTi (occurrence of the disease in the given area and its natural 
foci). Laboratory diagnosis is complicated and possible only in well- 
equipped laboratories. 

Treatment. All patients must be hospitalized and given the best 
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possible care. They must be prescribed liquid, easily assimilable 
and highly caloric food with a maximum of vitamin.'^, especially 
C and B (fresh vegetables and fruit, natural fruit and bony juice-, 
sweetbrier infusion, and yeast). It is advisable to give patbnt- 
per os 400-500 mg of ascorbic acid daily and. because of the liaemoi- 
rhagic phenomena, vitamin K (vicasol — bisulphite derivutivi- *>f 
2-methyl-l, 4-naphthoquinone (water-soluble analogue of vita- 
min Kgj) in a dose of 0.015 g 4 times per day for 4 days. 

It should bo remembered that tlie haemorrhagic inanifestat ion.- 


may reach the acme not during the febrile period, but after it- end. 

Intravenous infusions of glucose (40-50 ml of a 4U per cent -elu- 
tion) must be also administered. Transfusions of 12o-150 tnl of 
blood every other day and intramuscular injections of campolon 
(aqueous liver extract) or antianaeinin (cobalt-conlainiiig liver 
extract) in a daily dose of 2 ml for 5-7 days and iron prepai al inns 
per os are recommended during the febrile period. i)inieiiiol 
(diphenhydramine), an antihistarniiiic preparation, must be given lu 
a dose of 0.08 g 4 times per day for 4-() days as an auxiliary iIhmm- 
peutic agent. Convalescents must have bed rest until the sympluins 
have completely disappeared; after discharge from the hospiinl 
the patients need medical observation. 

Prognosis. The severity of the clinical course of hacmorrluiL'ic 
fevers varies very widely. Eastern neplirosonophritis runs a much 
severer course than the other afore-described batuuorrhagic ffvers 
and in some cases ends letlially. 

Prevention. The success in the control of haemorrhagic fevi-is 
is determined by the results of the measures aimed at exlerminai ing 
the vectors of llio infection and at protecting healthy people ugain>l 
their bites. In areas where the.se diseases occur it is nece.'^sary thor- 
oughly to clear the plots allotted to dwellings ami production luiihl- 
ings by mowing the grass, destroying the slirubs ami burning the 
fallen leaves. 

People living or working in areas wliere luunnorrhagic ft vrrs 
occur must wear boots, gloves and special coveralls: the working 
clothe.s must be impregnated with tick-repelling substances. The 
necessity for carrying out these inoasures depends on the concrete 
epidemiological situation. The afore-inent ioned agents eiisuia* pro- 
tection against the bites of infected ticks which are vector.- of 
iiucrnorrhagic fevers. 

For specific prevention of Omsk haemorrhagic fever in tlio iiaUiral 
foci of this disease a prophylactic vaccination with an emulsion 
of the virus killed by formalin is administered. 

The main role in the prevention of haemorrhagic fevers is still 
played not by vaccination, but by the above-described inoa.<ures 
systematically carried out. 
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epidemic encephalitides 

Tlie group of epidemic encephalitides includes infectious dise^es 
caused by various strains of filtrable viruses and characterized 
mainly bv affection of the brain. The various diseases of this group 
differ'in ‘their clinical pictures, pathogenesis and routes of trans- 


* * J 1 1 

Although encephalitides have long been known to inedical practice 
anil have*eveii been described under various designations, the scien- 
tific study of those diseases produced positive results only in 191/- 
when an epidemic of lethargic encephalitis broke out in Europe. 
It "was then that Economo first described the clinical aspects of 

this disease. , , . » j •♦u 

Seasonal encephalitides whose spread is closely connected with 

the biological characteristics of the vectors of the 

tho natural foci of these diseases were studied later, in the 19dU s. 

Tlie following forms of encephalitis are usually distinguished 
today: epidemic type A encephalitis (Economo’s lethargic encepha- 
litis described in courses of nervous diseases) and a group of season- 
al nfcephnlitides which include, among others, the spring-summer 
(taiga) lick-borne encephalitis and the summer-autumn (Japanese) 
MHi'^iliuto-boriio encephalit is. 


Seasonal Encephalitides 


/. f id, -Horne Spring-Summer (or Taiga) Encephalitis 
(i'.ncrphalitis Acarinn Orientalis) 


firifj historical information. Spring-summer encephalitis undoubtedly 
occiirroil in cerlaiu areas, in accordance with natural foci, even in hoary antjq- 

Vn 1935 the Soviet investigator A. G. Panov gave the first clinical descrip- 
tion ..f 11,1s disease, while in 1937 combined expeditions working in taiga areas 
of l,..^ipin Siberia under the supervision and with the participation 
(if I N I'avlovskv. A. A. Smorodintsev, L. A. Zilbor, V. D. Solovyov and 
ollM i,- made n deh.iled «^ludy of the epidemiology, clinical picture and preven- 
tion ».f (his disiMse. The isolated strains of the causative agent— filtrable 

tlioii Ih'iroughly .studied. Specific methods to prevent the disease 
by viral vaccinal ii>ii aiv now being elaborated. 


Aetiology. Tlio disease caused by a special strain of filtrable 
virus {Encephalophiliis silvestris) pathogenic to man and certain 
species of monkeys. Healing to lUO G and the action of various 
disinfectants termiuale the vital activities of the virus; the virus 

is unstable in the exlemal environment. , r •* 

Epidemiology. The disease has natural foci, \. e., it needs for its 
spread a certain aggregate of climatic and soil conditions, an ap- 
propriate vegetation and lantlscape which make possible the exist- 
ence of pasture ticks— the vectors of the infection. 
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Tick-boriio encophalilis occur? not only in tniga nioa?, but nl-o 
in other regions wliicli are natural foci r»f ibo iiifectioti: ccctiimnic 
exploitation of forests in those foci nia\' be accumi)atiie(l !>>• occur- 
rence of tliis disease. 

Chipmunks, grey rats, fiehl mice and otliei* rodents art' llie main 
reservoir of the ^■irus in nature, while Ijriides prrsii Ira tiis. and le>- 
frequently Dermncenlor silvorum ami I jinlfs rirint/s lick" inhal»il- 
ing the coniferous taiga, broad-leaved and mixed foif>ls >erve a> 
an auxiliary reservoir and as carriers of the infection fi-oni iln* in- 
fected rodents to man. The ticks cati also exist in fi>re."t->ti“|i|ii' 
areas and are able to retain the virus ftn* a long time. The virus 
is retained in nature by transmission of the microoigani>ms fiom 
the rodents to the ticks, who feed on them, and hack. \'arit)u> foie.-t 
birds on whicli the ticks parasitize may also "orve as a reservoir 
of the infection. 

Tiie .seasonal incitlence of the distnist* is closely conm'cted w ith tiu' 
periods of the greatest !>iological actiNily of the xcctois of tin' in- 
fection. During the spring-surnmi'r peiiod (May-Jiitu') ilie lick.- 
attain complete maturity and. being infected, may tran>niil tin' 
infection to man by biting hitn and sucking his bhnxi. 

Pathogenesis and pathologic analoi/ii/. Ii>’ mo\ iiig with the blood 
flow from th(‘ site where man was bilt«'ti !>>• an infeett'd lick tlu' 
Tiltrablc virus which causes tlu* diseasi' (jiiickl>’ rc'aclu's llu* cell> 
of the central nervcms system. Imiges in tlu'm and pjvid mu's degen- 
erative clianges. 

The virus j)articnlarly alTeet.s the nei’ve cells of the \t*nlral hoins 
of the cervical division of tlie spinal cord atid the nuclei of the 
medulla oblongata wbei'e it produces neci-olic atid ilvsl ropli ic 
changes in the nerve c('lls and is r('>j)onsil)h' for m'uromt|)hagia. 

Cliniral picture. The incubation period lasts an averagi* of about 
two weeks, varying fiajiii 8 to 20 days. I he disc'asi' sets in a( ulel>. 
Afl<*r slight chills the t(*mperatnre ris<'.s in the course of om* il;ty lo 
80.5-'i0 C and persists at that level for ")-7 days. .\l the end of the 
felirile period (h<* ti'tti pi'ral ure falls critically or h\‘ acci'lerati'd 
lysis. About otio-tliird of ail cases aia* aecompatiit'd by a two-wa\t' 


temperature curve. 

During the first 2-d days the patient has sharp lu'adaches, is 
generally jaded, and vtjinits n'peatedly. !£xamitial ion of tIu' patii'iil 
reveals hyperaeinia of the face* and tin* conjunct ivae. In severe' cases 
llie con.scienisiiess is cloneh'd and metiitigc'al symptoms (j-igidily of 
of the occipital muscles, Kernig's and iJrud/.itisk i 's signs) ajv ob- 
served. rin* patient’s blo<jd exhibit.? anoosirnipliilia and lyttijiln*- 
penia. 1 nhibit ion, sleepirtess and relat i vi? bradycurd ia are often mjted . 

The cerebrospinal fluid is transparent; it flows out under elevated 
pressure* and contains more protein and formed I'lerm'iits tlmii 
normally; Pandy’.s lost is pe>silive. M(*iiiiigeal foi-ms of the disi'ase* 
are not infreejnent. 
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So.ue patients develop flaccid paralyses of the upper extremities 
■ind the muscles of the neck on the 2nd or 3rd day of the disease. 

Severe cases are marked by such pathologic phenomena as inar- 
ticuiate speech, choking and deglutition difficulties due to affec- 
liou of ll.e nuclei of the 9th, 10th and 12th pairs of cranial nerves 

rim fall of the loinpcratiire is followed by a period of convaies- 
...MMT hnt far from all patients completely recover their motor 
functions; some people who have survived an attack of spring- 
summer encephalitis retain permanent paralyses. 

'Sometimes tick-home encephalitis occurs in atypical or ^ery 
mild forms, hut pormaiient flaccid paralyses may develop even m 

Ihesi' cases. .... •. 

\ii ill lack of the disease confers lasting immunity. .... 

'prognosis. In most cases the prognosis as regarchs the patients 
lilV is fav.Mirahle. lethal re.snlts being observed in l-l.o per cent of 
all cases; tlu- patimit may die on the 4th or oth day of the disease 
nr after tlu- fall of the temperature. Some .^‘^ses 

of the muscles of the neck and the entire shoulder girdle (Fig. o7). 

Tick-home encephalitis may he diagnosed on the basis 

.,r ,,,M<l..iMioIogical data (the patienfs sojourn in 

f.H us, lick bites) and the clinical picture (acute onset of the di-sease 



» 


3 '. Far.ilysi.^ "f musclf.'. i<f llie .^lioulder cirdle in lick-burae oncephalitis 
\\itii plM Jioiiuiia of mii-^i'uliir atrophy; ‘angers wings” 
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with a rise in temperature, meningeal phenomena, cliaracter of 
the cerebrospinal fluid, development of flaccid paralyses of the 
upper extremities and neck between tlie 2nd and 4tli days, and 

bulbar disorders in severe cases). 

Differential diagnosis. The disease mu.st be differentiated from 
epidemic meningitis, poliomyelitis, typhus and North-.\.'^ian rickett- 
siosis (tick-borne typhus). 

The laboratory methods of confirming the diagnosis consist in 
virological tests:' complement Fixation te.st and discovery of virus- 
neutralizing antibodies in the serum of the patient's blond. 

Treatment . A specific anti.serum is now used in tlie treatment 
of tick-borne encephalitis (40-50 ml a day is administered intra- 
muscularly for 2-3 days during early periods of the disease, tiie nr>t 
injection being made by Besredka’s method or by the method d<‘>- 
cribed above. See “Principal Methods of Treating Infectious Pa- 
tients”). , , . , 

The above serum is obtained by imiminization of liorses with 

a culture of the virus which causes thi.s di.sease. 

The following auxiliary agents are recommend(>d: daily intra- 
venous infusions of 40 ml of a 40 per cent glucose solution, peroral 
administration of 0.05 g of dimed rol 3 times per day for o-t) days and 
intramuscular injections of vitamin Bi — thiamine bromide— tt.ttl- 

0.015 g once a day for 10-12 days. 

Every patient needs thorough individual care. Ihe iiatients 
are pre.scribed easily-assimilable high-calory .«emili<iuid food con- 
taining a lot of vitamins, especially vitamin C and the B complex. 
Convalescents may not be allowed out of bed before 2 weeks have 
elapsed since the normalization of the temperature. 

If flaccid paraly.ses develop, it i.s necessary to administer phy.-io- 
Iherapy and .strictly suporvi.scd kinesitherapy. 

Prevention. All persons working in natural foci of lick-borne 
(spring-summer) encephalitis inu.st examine their clothing, under- 
wear and body twice a day and destroy the sucked-uf) ticks. 1 be 
tick can be easily removed by application of vegetable or vaseline 
oil to the site where it has sucked up. 

For protection against tick bites it is neccj'sary to wear special 
coveralls which completely cover the neck and hands; such c»>v4‘ralls 
are lightly closed in tlio back and have two rows of buttons in front. 
The collar and cuff.s of the coveralls arc painted with tick-repelling 
substances (dimelhylpbthalale or other repellents). It is necessary 
to wear rubber boots; if no rubber boots are available the trousers 
must bo lucked into leather boots. In all liuinan stopping places 
the grass and fallen loaves must ho burned and all measures must 
be taken to exterminate the rodents. The areas infested with licks 
must be sprayed with DDT or liexaclilorane powders from aircraft. 

Inoculations play an a\ixiliary role in preventing spring-summer 
encephalitis; they consist in subcutaneous adminisi rat ion uf a 
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specific vaccine containing the causative agent— the filtrable virus 
of tick-borne encephalitis killed with formalin. The vaccine is 
administered in a dose of 2-3 ml at 7-day intervals; the immunity 
lasts up to 1 year. People living in areas with natural foci of this 
infection must be taught the necessary rules of hygiene. 

2. Mosquito-Bonie Summer-Autumn (Japanese) Encephalitis 

(Encephalitis Japonica) 

The disease is caused by a special strain of filtrable virus {Ence- 
phalophilus japonicus) transmitted to a healthy person through 
mosquito biles. Six different species of mosquitos, including the 
Aides to^oi and Culex pipiens, .serve as the reservoir and vectors 
of tin* infeclion. The disease occurs mainly in Japan, but cases of 
it have also been observed in the Far-Eastern regions of the USSR. 
The period Ihe end of .<ummer and beginning of autumn, the time 
of the mosl intensive breeding of mosquito.s, is the season of mos- 
quilo-horne encephalitis incidence. Domestic animals are observed 
to have this disease also caused by bites of infected mosquitos. 

When an infected mosquito bites man, the filtrable virus j)ene- 
Irales into the blood circulation. The incubation period i.s 10-15 
•lays. During the first five days of the disease the causative agent 
may ciiruiale in the patient's blood and be contained inthecere- 
br(*splnnl fluid. 

riic central nervous system is selectively affected by the virus 
witli resultant (K*dema and acute inflammatory changes in both 
the white and grey matter of the brain. Usually the pathologic 
process also affects the meninges. 

The disease begins with chills after which the temperature rap- 
idly rLses to 40-1O.5X. This is followed by sharp headaches, general 
jadedness, meningeal and encephalitic symptoms; the consciousness 
is often clouded. 

In some cases the strongly pronoimced general intoxication and 
gi'ix'ial cerebral phenomena may be accompanied by comatose states 
or motor \inrest. The disease runs a short clinical course and its 
'jymptoms develoj) very acutely. Rlood tests show relative lyni- 
|)hnpenia and aiUM*sinophilia. The cerebrospinal fluid is found to 
luive (devaled pi-cssure, increased cytosis and a growing amount 
(d proteiti. 

Ill favourable cases the leinperature falls towards the 5lh or 0th 
day of the disea.se. and tlie patient begins to recover. Severe cases 
nia>’ ri'sult lethall\'. l-)u<‘ to the absence of .specific treatment mor- 
tality is still high. 

Mild, atypical and effaced forms of encephalitis are sometimes 
observed: lhes«‘ forms are of no small importance to epidemiology. 
In establishing the diagnosis it is necessary to consider the patient’s 
sojourn in an endemic area, the season, the presence of mosquito 
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bites and symptoms of the clinical picture with due regard for the 

cerebrospinal fluid. . 

Of the laboratory methods of diagnosis the complement lixalnm 

test and determination of the vinis-neiitralizing antibodies in the 

blood serum and the cerebrospinal fluid are used. 

All patients must be hospitalized. 

Treatment Attempts have been made to use the antiserum (d»- 
50 ml per day subcutaneously) obtained by immunizing Drses 
with a culture of the causative agent, but owing to the insuflicient 
effectiveness of the antiserum symptomatic therapy (intraveiiimv 
glucose infusions, subcutaneous physiologic soliit ion infusions vi- 
tamins per os) has retained its importance. Peroral administration 
of 0.015 g of proseriiie (neostigmine) twice a day is adM^al>le. A u- 
trient enemas are administered in cases of deglutition disorders. 

Prevention consists in carrying out measures of individual pro- 
tection against mosquitos (see “Malaria” and Pappataci hover ). 
petrolization of water reservoirs at mosquito breed mg ■ ; 

^termination of mosquitos by spraying DO! and hexachloi a u 
emulsions and powders. The terrain around populated aiea> and 

stopping places must he thoroughly cleared. r • f .,i 

In the foci of infection all persons who are m danger of infection 
must be inoculated with a vaccine prepared from the brain of mn.e 
infected with a standard strain of llie virus of summor-aulnmn 
encephalitis; in this vaccine (he virus is killed by formalin. 



III. 


ZOONOTIC INFECTIONS 


Tlic infect ious diseases which attack not only man, but also some 
species of animals which transmit the disease to man are called 
zoon otic in fee tions. 

Of the various zoonotic diseases the most important role in human 
epidemiology is played by those which attack livestock, especially 
cattle. 

Man contracts the disease from diseased animals either through 
close contact with them or consumption of their meat, milk and 
])r(Mlucts made of this milk. In some cases the infection, for example, 
anthrax may bo transmitted to a healthy person through things 
tnade of the skin, bristle and fur of infected animals. 

Zoonotic infections affect mainly inhabitants of agricultural 
a I ras in some way or other connected with diseased animals. How- 
ON'cr, cases of zoonotic infections may be observed among people 
working in tanneries, furrieries, slaughterhouses and meat packing 
|)lants (anthrax). Townspeople who have nothing to do with agri- 
culture may contract brucellosis by drinking the milk of a goat 
or cow infected with this disease. 

The zoonotic infections also include rabies which is transmitted 
to man by animals through bites and salivation on even slightly 
damaged skin. 


HABIES (IIYDROPUOBIA, LYSSA) 

Rohit's is nn acute infectious disoaso of zoonotic origin caused by a filtrable 
vims I ratismillcd tlirougb bites of infected animals or their salivation on dam- 
nirod .skin; it is accompanied by iiffection of the central nervous system, 
convulsions, spasms of the pharyngeal and respiratory muscles, and termi- 
nalc-.s lefhally in the stage of paralyses. 

tirief historifnl injormation. The Russian scientist N. P. Vasilyev (1852-- 
180!) domon.«tralcd as early as 187G that in rabies the pathoanatomic change.^ 
dovel<>j> in the central nervous system. In 1881-1888 the great French scientist 
I.ouis I’asleur siiowed, by a series of brilliant experimental studies, that the 
rabies virus concentrates in the central nervous system, and developed a vaccine 
against tins disease. Since then inoculations against rabies have been widely 
used in inerlical practice; made in duo time after a bite or salivation by an in- 
fected animal these inoculations prove very effective. 
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Aetiology. The disease is caused by a special strain of CUrable 
virus {Neuroryctes rabiei) excreted in the saliva of rabid animals 
(mainly dogs, wolves and cats) and present in the cells of (heir 
central nervous system throughout the period of active manifesta- 
tions of the disease. The presence of the virus in the central nervous 
system is confirmed by discovery of special inclusion bodies — Negri 
bodies— in ganglion cells; these bodies are reactive changes of the 
protoplasm of the nerve cells in which the virus parasitizes. 

It had long been noted that the virulence of the causative agent 
of rabies present in the brains of infected animals and in their saliva 
varies very widely. By infecting a rabhit with an emulsion of the 
brain of a rabid dog and then repeatedly passing the virus through 
other rabbits it is possible, as was shown by I’asteur. to increase 
the virulence of the causative agent to a certain value, i.e, to jiro* 
duce so-called fixed rabies virus. If the substance of the spinal coni 
containing the fixed virus is taken from a rabbit Infected by Ibis 
method and is dried and treated with formalin or glycerin, tlie emul- 
sion of this substance containing at lenuated virus may bo ii^ed for 
inoculations to people infected with rabies. 1 his principle umlerlie" 
the production of the rabie.s vaccine. 

Epidemiology. Under natural conditions man becomes infect- 
ed with rabies through bites by rabid animals or their salivation 
on damaged skin or inm’ous membranes (scratches, abrasions, cia<'ls.''t. 

Rabid dogs, cats and wolves are the main reservoir of th(> virus 
and source of human infection; the epiileiniological lole <>f rabit 
dogs is particularly important. 'I'lie saliva of diseased animals con- 
tains the virus in various afiiounls a>ul of various virulence. 

Bites in the head, face and neck are particularly dangeroii'^ be- 
cause in these cases the incuhallon period is much shorter and the 
disease runs an especially severe course. Bites of tlie co\i‘ied pait^- 
of the body are less <langerous because the clothing may at leo'-l 
partly absorb the rabid animal’s saliva containing the virus. 

Rabies is a typical zoonotic disease and its epidemiology is there- 
fore most closely connected witli c])izoolology (prevalence of tills 

disease among animals). , . . i i 

The most important part in the epidemiology of rabies is played 
by rabid dogs. Dogs may contract the disease by being bitten by 
each other and by rabid wolves. Cats may also be a source of in- 
fection. 

In dogs the incubation period is 2-8 weeks. Iho first sign.-, of the 
disease arc restless and unusual behaviour, refusal of food and de- 
vouring of inedible things. 

Soon the diseased dog develops a husky, howling hark, refuses 
to drink water, salivates copiously and has diflicullies in swallow- 
ing. The period of cxtrcinc exciteinent, wlicn the dog rushes about 
confusedly and tries to bite other animals or people, i.s followed 
by paraly.sos and death. 
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Sometimes dogs exhibit sullen rabies in which the period of ex- 
citement is short, the excitement is mild, but the paralyses and 
the animal’s death occur much sooner. 

The animal suspected of rabies needs watching by veterinarians 
in order that they may reveal the earliest signs of the disease. As 
soon as symptoms of rabies appear the animal must be killed and 
its brain must be sent for examination to a histological laboratory 
of an antirabic division of a polyclinic or to a Pasteur station. Histo- 
logical examination of the ganglion cells of the brain, especially 
in the area of the hippocampus, reveals numerous inclusion bodies — 
Negri bodies — specific of rabies. 

Pathogenesis and pathologic anatomy. After gaining entrance 
through the atrium of infection (wound inflicted by the animal’s 
bite, or scratch on the skin where the animal has deposited its 
saliva) the causative agent of the disease is carried by the fluid in 
the perineural spaces along the nerve trunks in the direction of the 
central nervous system. From the atrium the virus may also be 
carried by the lymph or blood. 

The virus becomes fixed in nerve cells where it parasitizes and 
produces reactive changes of the cell protoplasm, resulting in for- 
mation of Negri bodies. 

The virus accumulates mainly in the nerve cells of the hippocam- 
pus, medulla oblongata, cerebellum, nuclei of the cranial nerv'cs, 
sympathetic ganglia and the lumbar part of the spinal cord. Tlie 
affection of these parts of the nervous system gives rise to increased 
reflex excitability artd convulsions, particularly strongly pronounced 
in tlie muscles of deglutition and respiration, increased salivation 
and perspiration. As a result of affection of nerve centres, paralyses 
of the muscles of the extremities and of the heart develop during 
the late period of the disease; the paralysis of the heart leads to 
dcalli. 

Histological examination of the brains of people who have died 
of rabies reveals numerous haemorrhages, swelling and disintegra- 
tion of the nuclei of nerx'C cells, vacuolization with fatty degenera- 
tion of their protoplasm, and Negri bodies (Fig. 58) in the cells 
of the hippocampus; the latter servo as an absolute confirmation 
of the diagnosis of rabies. 

Clinical picture. The incubation period lasts from 15 to 55 days, 
and in some cases up to one year. It is followed by a prodromal 
period of 1-3 days. A dull, gnawing pain arises at the site of the 
rabid animal’s bite even if the wound has already healed; in a num- 
ber of cases tliis is followed by burning and hyperaesthesia around 
Hie wound. The patient is in a dejected mood, his sleep is disturbed 
and hallucinations of a threatening character sometimes appear. 
The disease lasts a total of 5-7 days, sometimes 10-12 days. 

The course of the disease is usually divided into three stages: 
(1) the aforementioned prodromal stage, (2) furious stage lasting 
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Fig. 58. 


Rabies. 1 Negri bodies in ganglionic cells of the brain; - cell nucli i 


from 4-5 to 6-7 days, and (3) paralytic stage wliich soon ends in 

The temperature rises to 37.2-37.3 C and is fol!o\Ned by a di>- 
turbance in respiration. Inhalations become deep and noisy ami 
involve all of llio respiratory muscles; the exhalations assume a 
form of 2-3 spasmodic contractions of the diaphragm fol owed by 
a pause. The patient is excited, upset, and complains that he hasn t 

enough air. , . , , 

Owing to the considerable tectile, auditory and visual hypeiscn- 

sitivity oftho patient the slightest contact or noise, and bright light 

give rise to reflex clonic and tonic spasms. r . i . 

Subsequently spasms appear spontaneously. If a cup ol water 
is brought to the patient’s lips, tlie mere sight of water evokes roHex 
spasms of the muscles of deglutition and, de.^pite the tormenting 
thirst, the patient pushes the cup away. The difficulty in swallow- 
ing or even the inability to swallow liquid is characteristic of rabies 
patients; this symptom is absent only in very rare cases, fur which 
reason the disease is also called hydrophobia (fear of watei). 

The continuously increasing reflex excitability leads to develop- 
ment of aerophobia (morbid fear of drafts or of fresh an). 

From the second or third day of the disease the patu'i.t become.^ 
loouacious with abrupt and incoherent speech, de\e ops \ isua 
and auditory hallucinations which are often of a threatening char- 
acter; the patient is excited and hyperactive, and salivates copi- 
Rabies is characterized by mental disturbances, namely, de- 
lusions of persecution and aggressive actions, borne patients cra\Nl 
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on the floor, rend their clothes, scratch and bite themselves, and 
try to attack the people in their surroundings. In cases of extreme 
excitement the patients must be put to bed under a rope net; such 
patients need individual watching by the attending personnel. 

The patient’s consciousness clears up for a short period, but 
subsequently the spasms occur increasingly more frequently and 

the salivation becomes more copious. 

The excitement stage is followed by the paralytic stage which 
lasts 10-24 hours. During this stage the patient develops paresis 
or paralysis of the lower extremities; paraplegia is observed more 
often than hemiplegia; the patient lies motionlessly in bed, mum- 
bles incoherent words and from time to time jumps up. 

The disease ends in agony and death. > * 

The foregoing is a clinical picture typical of rabies, but there 
are also other variants of this disease, the most important of which 

are the following. ^ . ..... 

1. Bulbar form: the patient retains his consciousness, exhiDils 

marked symptoms of affection of the medulla oblongata, dysphagia 

and respiratory disorders. . i 

2. Cerebrornaniacal form: this form is characterized by various 
dehi.'iions, maniac-depressive psychosis and comparatively rare 


3. Cerebellar form: dizziness and unstable atactic gait. 

4. Paralytic form: the patient very early develops paralyses 

which run a course resembling that of mono-, hemi- and paraple- 
gias, sometimes with a picture of ascending Landry s paralysis 
when increasing multiple paralyses lead to severe disorders of ex- 
ternal respiration and death. _ • i e 

It should bo remembered that all of the foregoing chriical forms 

of rabies are characterized by spasms of the muscles of deglutition 

and symptoms of hydrophobia. , , .i. * c u- 

Prognosis. If the clinical picture is clearly that of rabms and 

the diagnosis is correct, the prognosis is always hopeless because 
no effective methods of treatment have as yet been found. 

Diagnosis. A tentative diagnosis of rabies may be established 
already during the prodromal period on the basis of anamnestic 
data (bite or salivation by a rabid animal) and appearance of hal- 
lucinations. After the appearance of the main clinical sj'mptoms 
(excitement, frequent hallucinations, agressiveness and delussions, 
spasms of tlie muscles of deglutition, hydrophobia, general hyper- 
aesthesia with increased reflex excitability, perspiration and co- 
pious salivation) the diagnosis becomes perfectly clear. 

If the palienl was taken under medical observation during the 
paralytic stage, i.e., the latest period of the disease, the diagnosis 
is based on the anamnesis, general succession in the development 
of the symptoms and presence of muscular paralyses. It should be 
noted that in some cases there may not be any spasms of the mus- 
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cles ot deglutition. It is necessary to bear in mind the afore-de- 
scribed variants of the clinical course of the disease. 

Treatment and care of patients. Every rabies patient must he 
hospitalized and placed in a separate room; each patient needs in- 
dividual care and observation. In cases ot extreme cxcitemen pa- 
tients are put to bed under a net fastened to the bed The attend- 
ing peionLl must beware of the patient's bites or bis salivation 

on^ their skin and mucous membranes; there is very little danger of 

contracting the disease directly from the patient in any other 

In the patient’s room there must be no drafts, bright daylight 
or artificial light, or shining objects which may evoke reflex .-pasnis 

in thp natient' there must be complete silence. 

Sinc^ the patient cannot swallow, he is administcretl nutrient 

enemas- he may similarly be given a 5 per cent glucose so ut ion 
The tormenting convulsions and the patient s goncriil 
are eliminated by enemas containing chloral hydrate (2 g in lOU 
of starch decoction) and subcutaneous injections of morphine. I heie 
are no elective methods of treating rabies, but this must no di- 
minish the concern and consideration of the medical personrul o 

^^Ipreven^ion The following measures arc required for effective 
prevention of rabies: (I) prevention of infection of people by rabid 
Liiraals and (2) if infection has taken place. Ibe paUeias nui.-l 
be given anlirabic inoculations as early as possible (in the Ner> 

beirinning of the incubation period). • . 

The first of these objectives is achieved by general extenninalion 

of wolves arthe main reservoir of the rabies virus iii natme and 
by preventing epizootics among dogs and cals. The spread of rabies 
aLoTdogs is suppressed hy pcrmanoiU 'etermary coniiol and 
Strict administrative and public measures consisting 
lowing- (a) compulsory administrative rcgislrat ion of all kg., 
brextennination ofaU (c) muzzling of all dogs n pop- 

ulated areas; and (d) immediate exieniiination of all dogs sh g 

ovnn thp o^irlio.st svniplotns of r<ibics* v • v # i* 

In the USSR tliere is a number of Pasteur (anlirabic j^lalit ^ 

and a wide network of Pasteur inoculation cenlies which aio dc- 

partlLnts of hospitals and polyclinics. At Pa.stcur stations and 

Lntres all people hitten by rabid animals arc ' ““‘i''" 
rabies. The vaccine is prepared from an eniulsioii ‘ 
of rabbits treated willi a 1 per cent phenol “I ’ 
or ground with anhydrous 

Fermi vaccine is usable for 5 months after its propaialion. the 1 lul 

lins vAccine— for nionlbs. , . ■ ,1 

^The vaccine contains immunizing doses which vary with Hit 

dGffreo of at toil uul ioli of its virulence* 

Dinng the !nany years of its ii.se in different countries Ihe vac- 
cine ha.f proved to be a reliable agent of rabies prevenUon. 
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It should be remembered that the inoculations confer immunity 
only 14-16 days after their completion, for which reason it is neces- 
sary to begin the course of inoculations as soon as possible after 
a person’s infection. If the inoculations are administered in due 
time— within 14 days of the moment of infection— they prove to 
be effective. There are no contraindications for antirabic inoculations. 

Persons with severe bites in the neck, face and head should be 
administered, in addition to the course of antirabic vaccinations, 
immune gamma-globulin (intramuscularly in a daily dose of 15 ml 
for adults). 

If at the time of the bite or salivation on damaged mucous mem- 
branes the animal showed signs of rabies, the inoculations must 
bo started immediately. Animals which showed no signs of rabies 
at the time of the bite are kept under observation for 14 days; at 
the first signs of disease in the animal it is necessary to start inoc- 
ulations of the bitten person. 

In cases of moderately severe bites the Fermi vaccine is adminis- 
tered subcutaneously in a dose of 6 ml per day for 15 days and then 
3 ml for 10 days. The dose of 6 ml is administered in two injections 
of 3 ml one hour apart. 

The Phillips vaccine is administered in increasing doses — from 
0.5 to 2.5 ml (15 injections). The inoculations are administered ac- 
cording to certain instructions with due regard for the circumstances 
and atrium of infection; in cases of bites in the face, head and neck, 
and late inoculations (later than the fourth day after the bite) the 
dose and duration of the course of inoculations are increased and 
immune gamma-globulin is administered. 

All persons bitten by animals (known to be rabid, fallen, killed 
or disappeared within 14 days after the bite) must be given a com- 
plete course of inoculations. 

It is also necessary to inoculate all persons bitten by animals 
of healthy appearance but suspected of disease and kept under 
veterinary observation. In cases of scratches on the skin or mucous 
membranes made by claws of a rabid animal and in all cases of 
salivation on the skin or mucous membranes by an animal suspected 
of rabies it is necessary to administer a full course of antirabic in- 
oculations. 

Inoculations arc also made if it was impossible, for some reason 
or other, to examine for Negri bodies the brain of the dog which 
bit the person and sliowcd signs of the disease. 

Usually the inoculations begin with more massive doses of the 
vaccine, which are then reduced in accordance with established 
schemes. The rabies vaccine is administered into the subcutaneous 
tissue of the abdomen daily for 25-40 days. In cases of most dan- 
gerous bites in the head or face it is necessary to administer one 
more (short) course of inoculations 10-15 days after the end of the 
first course. 
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Durins the period of inoculations and for 6 months afterwards 
consumption of alcohol is categorically prohibited because it reduces 
the effects of the vaccination and prevents the development of im- 

munity. 


brucellosis 

nrucellosis is a cerieral infectious disease of zoonotic ori-in; it is canned 
bv on^of the Lliree^ species of causative agent (brucellae) incnlioiud below, 
the disease develops when the causative agent enters through the ga^lnnn- 

iorn,v.l tract damaged skin or mucous inoiuhranes. 

The dise^^^^^ clmracterized by a protracted febrile reaction, affection of 
the sunDorUve and motor apparatus, enlargement of the iver anti <[.leet., 
a^Lmbe^ of typical complications and relapses with a possible generalization 

..crm,,.,. 

even ii/aiitiquity. the first scientific descnptiofi of it was made by Mur.lt n . 
^"Sn^'isSG^Uavi’rnJic^^ Eliglish 'army physician in Malta, discnveied 

the ibortiori «>f hogs was discovered by Traiiin in liU ». L.itei 

t-e common designation of brucellae u. honour 

h7l807 Wright suggested a serological agglutination test fin- the 'iiagnosis 
of hruceilosis and in m2 Burnet developed an allergic inlrade.inal lest whuh 

were initiated by Y. L Martsinovsky 

M<)in hut the disease began to be investigated in detail m \aiioiis P*.''^ 
tLeUSS onyinrn^ scientists (1>: F. Zdrodovsky, I -A. \ersh.lu •. 

r A P mBkov V N Beklemishev. G.IMludnev ami others) have now elab- 
orat'd a number of important problems concerning ' ev- 

HsnpcLs Llienu>Y and pruvcntion of briiCi'Uo»is. llio ^^oxui I iii 
tfli^x^ysS melisures in the control of this infecUon. 

Aetiolosu Three different strains of brucellae (causative agent 
of brucSis) cause the disease in -nan and 

melitensis (sheep and goals). Brucella abortus hovis Banfr (lallli, 
mainlv cows) and Brucella abortus suis (hogs). 

Morphologically all these microbes are ' 7h • ' t H d f ' 

diflort'nliatc.1 o.i the basis of the following charactenst c> ( i 
fereiit reaction to the bacteriostatic action of dyes (iiielhxl nk' .I, 
IXn '?;;Liiie and pyroni.i); (2) different » 

drogen sulpliido wliilo growing on liver agar (d) d'> ' ' 

dioxide rc< iiiremeiits wlien cultivated in artificial 

Brucellae l.ave tlie form of sl.ort rods, somelinu.s spheies (. nr 
coid); they arc 0.5-2 ,i long and O.d-0.5 wide and are easily .slaiiud 

with various aniline dyes. • i- . tho 

In the first generation (primary inoculation in Iimi biolh) the 

brucellae grow very .slowly (18-25 days), fii the e.xtorual euvi.ou- 
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ment the brucellae exhibit considerable resistance and very well 
tolerate cold and even freezing. 

Boiling kills brucellae in 1*2 minutes. The most destructive 
disinfectants are chloramine and hydrochloric acid; a 5 per cent 
calcium chloride solution kills brucellae slowly (within 12 hours). 

Humans are most commonly infected with goat-type brucello- 
sis {Brucella meliiensis). 

Epidemiology. Under natural conditions brucellosis attacks live- 
stock, mainly sheep, goats, hogs and cows. 

In these animals brucellosis runs a symptomless covirse or is 
accompanied by a febrile reaction, development of mastitides (es- 
pecially in goats), arthritides and abortions. In the afore-said ani- 
mals the disease is revealed by allergic skin tests and serologic tests. 

The spread of brucellosis among humans is closely connected 
with its spread among animals, i.e., is determined by the epizooto- 
logical peculiarities of local conditions. 

Man may contract the disease primarily by consuming raw milk, 
inadequately cooked or fried meat of brucellotic animals, and 
products made from the milk of infected animals. 

With such most commonly observed enteral route of infection 
brucellosis may be contracted not only by inhabitants of agricul- 
tural areas, but also by inhabitants of towns and settlements who 
consume infected foods which have not been appropriately processed, 
for example, raw milk. Sheep’s milk cheese presents a serious 
danger of infection with brucellosis, if it is not seasoned for 70 days 
before it is sold to consumers. Sour-milk products and butter are 
infected less frequently and less massively than raw milk. 

Man may also contract the disease as a result of penetration of 
brucollao through fissures and excoriations in the skin and mucosa 
of the lips and nose. This mechanism of infection is possible in 
people working with livestock (milkmaids, cattle-yard workers, 
cattle-breeders) or helping them during abortions (veterinary work- 
ers) because numerous brucellae are eliminated together with the 
abortive foetus and amniotic fluid of animals infected with brucel- 
losis. To avoid contracting brucellosis, the people attending infected 
animals must wear rubber gloves and boots, oilcloth aprons, special 
masks and coveralls. 

Thus brucellosis may be contracted enterally and by various 
contacts of a healthy person with an infected animal. The predomi- 
nant mechanism of human infection today and under definite con- 
ditions may be revealed only by consideration of all epidemiological 
factors. 

Most authors deny the importance of brucellosis patients as sources 
of infection, even though they eliminate the causative agent 
of the disease in the urine during the febrile period. Owing to this 
it is necessary to hospitalize brucellosis patients, by placing them 
in contagious departments of hospitals. 
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Pathogenesis and pathologic attaiumy. The pathogenesis of bru- 
cellosis may now be characterized as follows. After entering tbe 
organism of a healthy susceptible person through the mouth some 
brucellae disintegrate in the stomacli, while others pass into the 
intestines and lodge themselves in their walls wliere they produ. e 
the primary inflammatory changes in the region of the atrium o 
infection. Soon the brucellae penetrate into the mesenteric ami 
retroperitoneal lymph nodes where they multiply and cause pro- 
liferation of reticular elements. This process takes a considerable 
part of the incubation period. At the end of this period the bruce - 
lae invade the blood stream and give rise to bacloriaomia (general- 
ized infection). The brucellae carried by the blood flow are retained 
in various lymph nodes, the bone marrow, liver and spleen, wher.* 
they greatly multiply and whence they re-enter the blood stream. 
In addition to these processes of generalization of the infection 
marked proliferation of reticuloendothelial elements devcdop> >>. 
various organs and forms cellular accumulations— nodules and in- 
fectious granulomas. . 

As the pathologic process in brucellosis patients progresses, li.e 

infection produces general clinical and patbomorpbological changes 
in the patient’s organism as a result of the proliferation of cells 
of the reticuloendothelial system, affection of synovial meinhi.im-, 
mucous membranes of joint capsules, tendons, fasciae, inlernni-^- 

cular connective tissue and small blood vessels. i . i 

Endovasculitides and granulomatous proce.sscs often due to al- 
lergic states of the organism develop in small vessels. Some cases 
are accompanied by specific myocarditides and cndocardilides. am! 
now and then by foci of pneumonia produced by the hrucollae. 

Histological examination of the liver of persons who died .luring 
an early stage of the disease reveals toxic changes and, lalei. piu- 
liferation of reticular tissue with dcvolopmenl of granulomas ami 

The spleen is usually enlarged; the initial stage of the disease is 

marked by proliferation of the reticuloendotholium with foi n . t m 

of granulomas and subsequent development of fibrosis of ; 

Brucellosis may also affect many other organs, me udin^ I u 
central nervous system (to the point of meningooncophal it uies and 
mental disorders), the sexual sphere and the hone mariins. Iml 
supportive and motor apparatus-tendons, joints, ■ 
synovial membranes — is affected particulaily fie.jucn 

characteristic of bruccllotic infection. i i v ^ i. 

The development of functional and patliomorpliolo^ic diaii^i 

in the different organs and systems is the result of .^ecoiidai.\ iina 

Sion of brucellae and of allergic reactions in llie seri.si i/ed oigaiii> m. 

Clinical picture. The incubation period lasts b-30 days, u.-Miall\ 

about 18 days. , , n • 

The development of the clinical picture of brucellosis i.s m a 
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number of cases preceded by a prodromal period lasting from one 
to several days. The symptoms of this period (general indisposition, 
poor appetite and sleep, headache, irritability, etc.) do not partic- 
ularly characterize this disease. ^ . v ., .. 

One of the earliest clinical signs of brucellosis is a febrile reaction. 
As a rule, the disease sets in gradually, but in about 15-18 per cent 
of the cases the onset is acute. 

In most patients the temperature rises to a high level already 
between the 6th and 8tli days of the disease and persists at that 
level during the days immediately following. 

In brucellosis the temperature curves differ; they may be (i) 
undulant (usually in Malta fever caused by Brucella melitensis) 
(Fig. 59), (2) remittent, (3) intermittent, and J4) constant, with 

inorning and evening temperature differences of 1®C. 

The last type of curve is tlie least frequent. The temperature of 
brucellosis patients is usually inconstant because of the repeated 
passage of brucellae into the blood from the already formed foci 
in the tissues and because of the varying intensity of bacteriaemia 
due to formation of new foci in the tissues. 

Examined between the 7th and 9th days of the disease the bru- 
cellosis patient exhibits a discrepancy between his t^perature 
and general condition which is still quite satisfactory. Brucellosis 
patients often retain their working capacity for a number of days 
and must take to bed only later, in connection with the progress 

of llie disease. . , , • • 

riiis earlv period of brucellosis is characterized by pams in the 

small of the back, lumbosacral joint and muscles of the neck. INo 
less characteristic is the recurrent and copious sweating which ex- 
liausls the patient and may be observed even at absolutely normal 


temperature. , , . r • n . 

Dviring the first days of the disease the skin on the face is usually 

slitrhtlv hvperacmic, but subsequently all of the skin becomes pale. 

During the primary generalization of the infection there is coin- 
naratively rarely any eruption, although there may be roseolas 
and less frequently pctcchiac mainly on the lower extremities. In 
cases of very massive invasion of brucellae there may be an abund- 
ant liaeinorrhagic rash on the skin. An urticarial or nodular eiup- 
tion on the skin is possible in 3-4 per cent of all cases. 

Bv the end of the second week of the disease all symptoms ot 
brucellosis connected witli the primary generalization of the infec- 
tion roach their highest development and are accompanied by 


cluui^cs in different organs and systems. 

During this period of the disease the temperature stays at a higb 
level, the patients become very irritable and are discomforted by 
copious sweat and pains not only in the lumbar region, as in the 
first day.s, but also in various large joints. In some patients (approx- 
imately 25 per cent) the axillary, occipital, inguinal and other 
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peripheral lymph nodes are enlarged. They are not many, are slightly 
painful on palpation and do not adhere to each other or to the skin. 
In the acute stage of brucellosis (during the primary generalization 
of the infection) the liver and spleen are enlarged in 75-80 per cent 
of the patients. 

Thorough palpation in the lumbosacral region, around the joints, 
on the thighs, along the ribs, above and below the clavicles, and in 
the region of the wrist often reveals small compact nodules and 
indurations of connective tissue— and cellulitides (usually 
observed in subchronic and chronic forms of the disease). The pulse 
rate usually corresponds to the level of the temperature, the blood 
pressure is slightly lowered. Some patients develop endo- and myo- 
carditides. Specific brucellolic vasculitides accompanied by a cer- 
tain paresis of small blood vessels and increased permeability of 
the capillaries are observed in a large number of all cases of acute, 
subacute and chronic brucellosis. Myocardial dystrophy (moderate 
extension of the borders of the heart, dull sounds and systolic 
murmur at the apex with corresponding changes in the electrocar- 
diogram) may be observed in one-third of all brucellosis patients. 
Owing to the inflammatory allergic changes in the small blood 
vessels (brucellolic vasculitis) and increased permeability of the 
vascular wall, tissue respiration and normal processes of tissue 
nutrition are disturbed. Simultaneously the disorders of water- 
salt, carbohydrate and protein metabolism increase. The hepatic 
functions are moderately disturbed. 

The clinical symptomatology of affections of the nervous system 
is very diverse and ranges from moderate neuralgias and neuritides 
of separate nerve trunks to severe meningoencephalitides, oncepha- 
litidos and profound mental affections. 

Brucellosis affects the haematopoietic functions of the bone mar- 
row. The changes in cellular composition of specimens of bone 
marrow obtained by puncture are due primarily to the presence 
of actively multiplying bnicellae in it. The picture of peripheral 
blood is characterized by leucoponia, relative (in per cent) lympho- 
cytosis, neutropenia with a moderate shift to the left and eosino- 
penia. The ESR is accelerated (up to 25-40 mm/hr), thrombocyt^ 
penia is observed, and in cases of subchronic and chronic brucellosis 
moderate hypochromic anaemia is possible. Pregnant women affected 
with brucellosis may have an abortion. 

Symptoms on the part of the joints (Fig. 60) and the entire sup- 
portive and motor apparatus serve as some of the most characteristic 
manifestations of brucellosis in the stage of local affections. It 
may be said without any exaggeration that the joints, tendons and 
bursae are in some measure aO’ceted in almost evGr>' patient (arthri- 
tides, lendovaginitides, bursitides — Fig. 61). Usually the large 
joints are affected (sacrocoxitides, spondylitides, coxitides, goni- 
tides); development of osteoperiostitis with destruction of bony 
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tissue is possible. The ankle and shoulder joi.Hs are affected sonie- 

"Yn acute^hrucellosis the affection of joints is usually inaiiife-ted 
in sharp pains, while in suhchro.tic and clirouic brucellosis the jo.ut- 
arc oedematous, enlarged and oven less movable In ad.litioii to 
Z aSon ol joints! subchronic (subacute) and cbn.uic bruceb 
losis exhibits inflammatory changes in the tissues s,,, louiidiiig , 





nrucellolic ailhritis of right sliouhlcr jcml 


joints (periarthrilides). Protracted and stable 

ruilu :: i-Xuru;;;J;js.j:ur.rei:d:-;::i.^ a..d 

'“Mmf “^^naial ;elierali.atiou the I--!"--;-;; 

drops to normal, the patient’s not 

may enter the phase of protracted ,„mhm a1 i/at ion of 

exclude the possibility of recurrent le ap^'C^v . ^ v^iilulirtmic 

the infection, includinK intense hartenaenna .n c aM> of >nlHhiunt 

and chronic hrucellosis. ,li/ .lion of the 

The period of acute hrucellosis (phase of 

infection) lasts from 2-3 weeks to 3 

sympto.nl of this period of the 'orn^.lo' 

recurrent sweating, enlargement of tl .,,,,, 1 ’ 

licrud syndrome), pains in the In.uhosacral region and. 
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patients, peripheral lymphadenitides -vsilh predominant enlargement 
of the axillary, occipital and ulnar lymph nodes. The blood picture 
is characterized by loucoponia with relative lymphocytosis, aneosino- 
philia and neutropenia. The spleen is enlarged in 75-80 per cent 
of all patients in this stage of the disease. 

In subchroiiic brucellosis (otherwise designated as the phase of 
localization of the infection with relapsing generalization), in addi- 
tion to many symptoms characteristic of the acute form of the dis- 
ease and the febrile reaction, there are numerous local affections, 



Kic. Hruccllulic bursitis of loft bnoo joint 
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usually uf tlu' supportive and motor system (joints, tendons, liga- 
ments atnl Imrsae), and (d the peripheral nervous system (ncurilides, 
iMMiralgias. etc.). Manifestations of haemorrhagic diathesis (nose- 
lileed, atid in woiueti - nt«‘rino haenuirrhages) are not infrequent. 
The liver and spleen loni; remain enlarged. This stage of the disease 
lasts li-.’t inoiilh^. 

(iliroiiic hmcellosis is accennpanied by stable changes in joints 
wilh dev(‘lnpinent of contractures and ankyloses and fretjuently 
l'\ changes in the nervotis system (neuralgias aiui nenrilides): the 
li\i‘i- and >|deen an* enlargtal and itidnrated. Chronic brucellosis 
may last \eat- am! even longi'r, and is followed by compensa- 

liiiu of the patlndogic jiioct’ss and reioNery; liowover, the severe 
alf»‘< liMn> of (lie joint-^ and spiin‘ may l(*ad to invalidism. 

(’■'/iifilii'oti'iis. '['lie ino'^t typical complications of brucellosis are 
orchi I id(‘-^ .1 lid I pid idy mi I ide>. sal pi ngo-or»plu*ri tides and (u'iphori- 
tides, piieniiioniae. and staldi* and irrevei-silile changes in the large 
joint-- and ^|^ilH‘. iiu lnding spoinlylilis. j'ermaiient contractures and 


ankyloses. Some cases are accompanied by protracted lumbar is- 
chialgias and radiculitides which resist treatment. 

Brucellosis is accompanied by formation of immunity whicli 
does not, however, attain considerable development since the causa- 
tive agent is long retained in the organism and the disease often 
runs a protracted and even chronic course; re-infection and relapses 
are possible. 

Diagnosis. Brucellosis is diagnosed on the basis of a careful re- 
vealment of the epidemiological data, especially if the patient lived 
for 2-4 weeks before the onset of the disease in the area wliore there 
is an epizootic of brucellosis; due consideration is also given to 
all clinical and laboratory data. 

During the fii-st 8-10 days the disease should be differentiated 
from typhoid fever, malaria, miliary tuberculosis, focal pneumonia, 
subacute septic endocarditis and septic diseases of various aetiologs . 

The moment symptoms of affection of the supportive and motor 
apparatus appear it is necessary to differentiate the disease from 
infectious (deforming) and rheumatic polyarthritis. It should be 
remembered that the latter is characterized by affection mainly 
of small joints, shifting pains with acute inflammatory changes 
simultaneously in many joints, namely, considerable oedema of the 
periarticular tissue, effaced joint contours, hyperaeinia of the skin 
covering the joints, limited and painful movements in tlie allected 


joints. 1 • 1 , . 

Tbc laboratory diagnostic methods used arc .serological tests 

(Wright’s and Huddlcson’s tests) and Burnet’s allergic skin lest. 

Wright’s lest is conducted in test-tubes with the serum of the 

patient’s blood diluted with physiologic solution (1 : 50, 1 ; 100, 

1 : 200, 1 : 400 and 1 : 800); 1-2 drop.s of a killed culture of hni- 

cellae are added to each losl-tuhe and the latter are placed in a 


thermostat for 20-24 houi*s at 37'C. 

A positive Wright’s lest in a 1 : 200 dilution of the serum and 
higher should he considered a demonstrative diagnostic litre. Hep- 
etilions of this lost at later periods siiow an increase in its tilres, 
although they never reach very high iigvircs. In a nuinher of * 
Wriglil’s lest mav he positive already on tlic 8th or -Uli day ot the 
disease in lower litres, but it usually becomes positive in diagnostic 

litres only on tbc lOtli or 11th day. 

For practical purposes Huddleson’s test is simiiler and mmc 
convenient; it may bo conducted right at the patient s beiMic. 
should be reDioml^ored, however, that, while tins test is s('iisi i\c 
enough, it may produce nonspecific results. 

For Huddleson’s lest about 1 ml of blood is taken from th.' lui- 
ticnl’s Finger; the settled serum must he absolutely t |•ansJ)a^*llt . 
A plate of window glass thoroughly degreased by alcohol ami di- 
vided into six squares i.« msed. The patient’s blood serum is poured 
into each square bv means of a graded pipette in the following 
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amounts: 0.08, 0.04, 0.02 and 0.01 ml. One drop of Huddleson’a 
antigen (killed culture of brucellae stained with methylene blue) 
is added to each dose of the serum, after which the serum, beginning 
with the minimum dose, is carefully mixed with the antigen by 
means of a glass rod. The control of the agglutinating properties 
of the serum is tested in the fifth square (0.03 ml of serum and 0.03 ml 
of physiologic solution) and the control of the antigen (0.03 ml of 
antigen and 0.03 ml of physiologic solution) — in the sixth square. 
Then the glass is evenly heated for 2 minutes over the flame of an 
alcohol burner. If the test is positive, flakes stained blue (aggluti- 
nation) appear within 6-8 minutes in the drops of serum to which 
the killed culture was added. 

Wright’s and Huddleson’s tests, as well as Burnet’s test (see 
below), may remain positive long after the attack of brucellosis 
(sometimes for several years). In order to draw a competent con- 
clusion as to whether the disease is in an active stage in cases of 
chronic brucellosis it is therefore necessary to compare all the clinical 
data with the indices of the afore-said tests. 

For Burnet’s allergic skin test (see Fig. 5) melitin (brucellin) 
is used; it is a filtrate of a broth culture of brucellae containing 
the antigenic substances of these bacteria. 

By means of a 1-g syringe with a thin needle 0.1 ml of melitin 
is administered into the skin of the forearm. The results of the test 
may be read 24 hours after its performance. Twenty-four hours after 
administration of brucellin the patient develops a hyperaemic mac- 
ule on the skin, oedema of soft tissues with infiltration along the 
edges of the hyperaemic part, and sometimes lymphangitis with a 
swelling of the regional (axillary') lymph node. A hj'peraemic zone 
of the skin measuring at least 3.5x3 cm is regarded as a diagnostic 
sign. 

Prognosis. With a timely diagnosis and vigorous treatment the 
prognosis is almost always favourable. But in cases of so serious 
a complication as acute or subacute brucellotic endocarditis the 

disease becomes very dangerous to life. 

In a number of cases where brucellosis runs its usual course it 
causes irreversible changes in the large joints with resultant perma- 
nent contractures and ankyloses; particularly severe are the results 
of sacrocoxitides or affections of the spine requiring surgical inter- 
vention. 

Treatment. All brucellosis patients must be hospitalized during 
the acute (generalized) period, in cases of a subacute course of the 
disease and aggravations of chronic brucellosis. 

Those patients must bo ensured the maximum of care and atten- 
tion by the attending personnel because brucellosis patients are 
emotionally very labile: irritable and often given to crying (usually 
women). The protracted course of the disease, pains in the joints 
and peripheral nerves, frequent complications and not always effec- 
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tive treatment are the cause of all these peculiarities of the patients 
neuropsychic sphere and call for psychotherapy (sympathetic talks 
with the patients) and favourable conditions in the wards of brucel- 
losis patients (hygienic atmosphere, proper diet and particularly 


good care). • - j 

Brucellosis patients must be given a varied diet containing ade- 
quate proteins, fats, carbohydrates, mineral salts, vitamins and 
sufficient calories. 

During the period of hospitalization (i.e., during the entire first 
acute period of the disease and during the recurrent phases of gen- 
eralization of the infection in cases of subacute and chronic brucel- 
losis) treatment with antibiotics (synthomycin, levomycetin, bio- 

mycin, tetracycline) is indicated. ^ • 

Levomycetin is administered in the following doses: O.o g b nines 
per day until normalization of the temperature and for 3 days there- 
after, then 0.5 g 4 times per day for 8-12 more days. 

Synthomycin is administered in similar doses. 

These antibiotics quickly lower the temperature, mitigate llie 
changes in the liver and spleen, and diminish the focal alfoctions 
(of the supportive and motor apparatus, the peripheral nervous 
system, etc.). However, this is only a temporary abatement of tlie 
pathologic symptoms (remission), and it is therefore advisable to 
give the patient (15-25 days after the end of the first course) another 
course of treatment with the same antibiotic (for example, b..) g 
of levomycetin 6 times per day for 8-10 days), which considerably 
diminishes the possibility of relapses and the transition of llie dis- 
ease to subacute and chronic forms. 

Tetracyclines have certain advantages in 
cellosis. Biornvein is administered in a dose of .100, OOO U i tunes 
per day until normalization of the temperature 

after wliich it is administered in smaller doses (200.000 U i liiues 
per dav for 8-12 days). Treatment willi biomycin leads to rapid 
nonnaUzalion of temporaturo; it is more e_ffectne Wuin Ireatiiienl 
with svrUhoinycin and levomycetin. Tetracycline which is adminis- 
tered in the same doses as biomycin is al.'^o very elfeclive. 

The patient may di.scontinue taking the antibiotics only 10 days 

after normalization of the temperature. i , 

It should bo remembered that it is necessary to start adininiMra- 

tion of antibiotics as early as posslhlo. - . . i 

Since treatment with antibiotics alone is insuflic.ent to p.oduce 
a complete and stable therapeutic effect in a ?“iml.or of cases x a<- 
cine Iherapv with polwaloril therapeutic vaccines of killed cultui(-> 
of brucellae is being widely used mainly in cases of subacute and 

chronic brucellosis. , . , i 

The vaccine diluted with pliysiologic solution may be admiii- 
islered in three ways: intracwtaneously, subcutaneously and in- 
travenously. 
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If the first method is used, the vaccine is administered strictly 

intracutaneously into the forearm or thigh in a dose of 0-1 } 

several places in accordance with the total dose of the vaccme. In 
the first injection the patient receives 25,000,000 microbial ^odiM^ 
every two days the number of injection sites is increased so that m 
the 8th injection a total of 400,000,000 microbial bodies is admin- 
istered, the dose being divided into 16 parts, each part being in- 
jected into a different portion of the skin. This method produces 
favourable direct results when combined with administration ol 

antibiotics (biomycin, tetracycline). . . , . 

According to the subcutaneous method which is very rarely used 

today, the patient is subcutaneously administered 
vaccine in increasing doses at 3-day intervals; the dose of 15,000,000 
microbial bodies at the first administration is increased to 
1 000 000,000 microbial bodies at the end of the course consisting 
of ten injections. This method is less effective than the intracuta- 

neous method. . . rr *• « 

The iniraienous method of vaccine therapy is the most eUective, 

especially when combined with the patient’s 

which, like tetracycline, is prescribed in a dose of 300,000 U 4 times 

^*^Bcfore' administering intravenous vaccine therapy it is necessary 
to test the patient’s sensitivity to the vaccine. For this purpose 

500.000 microbial bodies are administered at first. The usual post- 

vaccination reaction manifests itself in mild chills, rise in temper- 
ature, cencral indisposition and intensified pains in the organs 
of tlie supportive and motor system; this is a very favourable re- 
action for it warrants the assumption that the course of vaccine 
therapy will be productive of good effects. Sometimes, however, 
the patient reacts with a severe shock owing to which vaccine ther- 
apy has to be rejected. • x * 

intravenous vaccine therapv consists in administration oi 
l.UMhOOO, 3.000,000, 5,000,000, 10,000.000, 25,000,000, 50,000.000 
and 75,000,000 microbial bodies per injection at 3-4-day intervals 
(a total of 8-10 injections). 

To minimize the possibility of undesirable shock phenomena, 
two-stage vaccine therapy is administered by G. P. Rudnev’s method. 
The daily dose of the vaccine is divided into two intravenous in- 
jections with an interval of 1.5-2 hours. The doses of vaccine used 
in this method are smaller than in the foregoing method. 

In the first (preparatory') administration the patient receives 

200.000 microbial bodies and in the second (resolving) 

tion— 250,000 microbial bodies; 3-4 days later 300,000 and 300,UUU 
microbial bodies are administered and after another 3-4 days 400,UUU 
and 400,000 microbial bodies are injected (the first figure is the 
dose of the “preparatory” administration, the second fi^re— the 
dose of the “resolving” administration). The doses are increased 
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at each successive administration (with the same intervals) so that 
in the last injection the patient is administered 2.000,000 and 
2,000,000 microbial bodies. 

To stimulate the defensive factors of the organism, the patient- 
are given blood transfusions of 125-150 ml of blood of the saim 
group or of the 1(0) group at 3-4-day inten- als (a total of 4-5 trans- 
fusions). 

Soon after abatement of the pathologic process in the joints i( 
is necessary to give the patient kinesitherapy, paraffin or ozocerite 
applications and a number of other physiotherapeutic proccduivs 
which help to restore active movements and muscle tone. 

Subsequently, in the absence of any acute manifestations of l>ru- 
cellosis and when the ESR has slowed down to 10-18 inm.hr or even 
to lower figures, the convalescent may be referred to a health report 
for pelotherapy and mineral-water treatment. 

Prevention. The most important measures for preventing bru- 
cellosis in tbc foci of this infection are thorough veterinary inspec- 
tion of livestock, isolation of infected animals on special brucellotic 
farms, and protection of tl»o people working on these farms: tlie 
protection consists in wearing rubber gloves, oversleeves and ruldier 
boots while looking after the animals or helping them during spon- 
taneous abortions. 

Depending on the concrete routes of transmission of tlie infection 
brucellosis may bo of an alimentary or occupational character. 
However, the enteral (alimentary) route of transmission of tlu' in- 
fection is the most important in the epidemiology of lirucollosis, 
and this must particularly be taken into account in the organiza- 
tion of a system of preventive measures. 

Regardless of whether tlie people liave any direct cdiineilioii 
with animals infected witli brucellosis everybody, especially in 
areas whore this disease occurs, must consiiim* only boiled or pas- 
teurized (heated twice to 70^C) milk. 

All dairy products must be made only from pasteurized milk; 
sheep’s milk clicose must be seasoned for 70 days before cousuinplion. 

Meat olitained from animals infected with brucelhtsis may be 
canned only by autoclaving; in .some ca'^es tlie meat of animals 
infected with brucellosis may be consumed after long (for d hours) 

cooking in small pieces at 100 C. 

People working on farms with brucellotic animals niu>l kee|> 
the skin of their hands and feet lliorougbly cUmii and intact because 
the infection may iienclrate into IIkj organism even through the 
slightest abrasions, scratches and cracks in the .skin. 

The manure of infected animals must be disinfecleti willi compost?^, 
the buildings for animals on brucellotic farms must be systemati- 
cally disinfected: the floor and dungwasb receivers must lie repeat- 
edly flooded with a 10 per cent calcium chloride solution; the 
Walls must be sprayed witli the same solution. 
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The abortive foetuses of animals infected with brucellosis must 
be buried deep in the earth (the grave must be at least 2 m deep and 
its floor must be covered with a heavy layer of quicklime). The 
building where a brucellotic animal has brought forth its young 
must be disinfected with a 10 per cent clarified calcium chloride 

auxiliary role in the prevention of brucellosis is played by 
inoculations with a vaccine of a living vaccine strain of Brucella 
abortus. This method elaborated by Soviet authors fosters a certain 
decrease in brucellosis incidence among immunized people. Direct- 
ly before vaccination the living dry brucella vaccine is dissolved 
in sterile physiologic solution and administered subcutaneously 
in one immunizing dose. The inoculation ensures relative immunity 

for about 1 year. 


ICTEROHAEMORRHAGIC LEPTOSPIROSIS 

OR WEIL-VASILYEV’S DISEASE 

(MORBUS WEIL-VASILYEV, LEPTOSPIROSIS 

UTERO-IIAEMORRHAGIAE) 

h'terohaemorrhagic leptospirosis, caused by a special strain of leptospires 
(l,ntospira tctero-haemorrhagiae) is an acute infectious disease accompanied 
bv ;i febrile reaction, affection of the parenchyrna of the liver with development 
of jaundice, numerous haemorrhages in the skin, on the conjunctivae and the 
niui-ous membranos, and by symptoms of diffuse haemorrhage nephritis. 

JJrlcf historii-nl information. In 1880 A. Weil described in Germany 4 cases 
.if a disease accompanied by jaundice, enlarged spleen and nephritis, and 
mislnok this disease for an atypical form of typhoid fever. In 1888 N. P. Vasily- 
ov, pupil and associate of the outstanding Russian clinician S. P. Botkin, 
established the nosological entity of the disease on the basis of clinico-ana- 

loinic parallels . , „ , ... 

Tlianks to N. P Vasilyev the disease was given quite a full description in 

all ils main clinical manifestations. 

Ill 1914 the Japanese scientists Iiiada and Ido and their associates discov- 
orcil the causative agent of the disease— the icterohaemorrhagic leptospire 
{Ltptospira ictero-haernorrhagiae). 

I.alor now data wore accumulated coucorning the clinical aspects, epidem- 
iology and pathologic histology of the disease, the causative agent was stud- 
ied and problems of experimental leptospiral infection were elaborated. 
A substantial contribution to elaboration of the problems of icterohaemorrhagic 
leptospirosis was made by Soviet scientists V. I. Terskikh, K. N. Tokorevich, 
A. A. Varfolomcyeva. I. I. Nikolayov, V. S. Kiktenko, and others. 

Aetiology. The causative agent of icterohaemorrhagic leptospi- 
rosis is the icterohaemorrhagic leptospire. The leptospire is about 
10-16 p long and 0.25 thick. Its body consists of several spirals; 
its ends are hooked. The leptospire performs active translational 
c.ntovements and sideward bends; its hooked ends make vigorous 
rotatory movements. The microorganism multiplies by direct 
division. 
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The leptospirc may be cultivated in artificial nutrient media 
(optimum growth at pH = 7.2and temperature of 28-29'C). The usual 
medium consists of tap water (100 ml), defibrinated rabbit liloud 
(2 ml) and agar (0.2 g). The medium is poured into sterile test-tube^ 
and is sterilized in an autoclave. The leptospires multiply slowly, 
over a number of days. After 5-6 days of incubation in a thermostat 
it is advisable to transfer the culture to other test-tubes with the 
same medium. 

In a pure culture or in biological substrates leptospires may be 
discovered under the microscope in specially stained preparalintis; 
for this purpose the preparations arc preliminarily fixed in a mix- 
ture of alcohol and ether (1 : 1) and then stained by diluted Roina- 
novsky-Giemsa dye (1 mi of the dye per 50 ml of distilled water) for 
6-8 hours. 

Epidemiology. \'arious rodents, rats in particular, are the reser- 
voir of the infection in nature. In the organism of the infection 
carriers leptospires are present mainly in tlie lumens of the convo- 
luted tubules of the kidneys; they are eliminated into the external 
environment in tlie aninials’ urine. This may contaminate the soil, 
foodstuffs and water (closed reservoirs — wells, lakes and ponds). 
Humans become most commonly infected through consumption of 
contaminated water and foodstuffs and tlirough bathing because 
the water is often contaminated with (he urine of rats, and loj)to- 
spires may penetrate into the organism through damaged skin. 

The seasonal incidence (August-Septornher) of icterohaeniorrhagic 
leptospirosis is due to the fact that at this time of the year lepto- 
spires arc better preserved, the number of rats increa.«es. people 
go swimming and engage in agricultural work. It should ho remem- 
bered, however, that cases of this disease may also be observed all- 
year-round, especially among people doing earthwork. 

Icterohaomorrhagic leptospirosis occurs in countries witli a ti'itj)- 
ical and subtropical climate (including Japan. Indonesia atid In- 
dia); in Europe the disea.se is observed mainly in Holland ami Bel- 
gium becau.so these countries have an extensive canal system (water 


route of infection). 

On the territory of the USSB only single cases of icterohaemor- 
rhagic leptospirosis are now observed. 

Pathogenesis and pathologic anatomy. Lepto.spires gain enUaiun* 
into the human organism mainly through damaged skin and ihiougli 
the mucous membranes of the mouth and the digestive tract. 

After generalization of the infection which tako.< place during 
the incubation period of the disease (ho leptospires lodge lliciu- 
selves in different human organs and tissues, mainly the kidneys, 
liver, spleen, lymph nodes and hone marrow; on the 7th or ^'ih 
^3y of the disease lepto.spires begin to be eliminated in the uriiu'. 

Histological examination of the tissues and organs of people wIjo 
have died of icterohaomorrhagic leptospirosis reveals marked changes 
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in the liver and kidneys with resultant jaundice and haemorrhagic 

nephritis and symptoms of nephrosis. The affection of the liver, 
the jaundice and disrupted continuity of the endothelium of capil- 
laries (diapedetic bleeding) result in numerous haemorrhages in the 

skin and mucous membranes. 

The skin and mucous membranes are extremely icteric; there 
n-c petechial haemorrhages in the skin, mucous and serous mem- 
i, ranis and the adrenals The tissue of the liver also contains nu- 
merous petechial haemorrhages; the liver 

histological examination shows parenchymatous and fatty deg 
oration of hepatic cells. The spleen exhibits numerous focal hae- 
morrhages. Microscopic examination of the kidneys reveals a 
lure of haemorrhagic nephritis with simultaneou^s affection of th 
oriniferous tubules. There are numerous haemorrhages in the aura. 

All attack of the disease confers lasting immunity. 

Clinical picture. The incubation period is 4-13 days (it averages 
ti-8 days). The disease sets in acutely with chills and a sharp rise 
in temperature which reaches 39.5-41 the first 24 hours. The 

main complaints of the patients are heada^es and particularly 
-Imrp pains in the gastrocnemius muscle^. The Pftient s face is 
hyporaemic; some cases are accompanied by conjunctivitis, the 
gastrocnemius muscles are painful to touch. 

During the very Drst two days of the disease the tongue becomes 
(Irv and coated with a yellowish-brown film; the abdomen is usu- 
allv innaled: the liver becomes enlarged, compact and painml. 
Tbi. <,.leen .mlarges from the 3rd or 4th day of the disease; the mu- 
(;<i-;a of tlic bard palate, the sclerae (Fig. 92) and all of the skin 
becoiue icteric at the same time. The period of development of 
jaundice coincides with the stepped fall of the temperature which 
becomes normal on the 8th or 9th day of the disease. 

The pulse rate usually lags behind the temperature level (relative 
l.radycardia). The patient’s output of urine is decreased and the 
iiiinc contains ervthrocvles, protein (up to 3 per cent), hyaline and 
grannlar casts. The blood picture is characterized by moderate leu- 
cocylosis ('.i.ilOU-lO.OOO leucocytes per 1 cu mm). The reaction to 
bilirubin in the blood is direct, quick and sharp. 

The period convalescence begins on the 10th or 11th day or 
the disease; the pains in the gastrocnemius muscles cease, the jaun- 
dice becomes milder and tlie urine normal. The disease lasts a total 


of about 3 week-^. 

Some patients may liave relapses; in these cases the temperature 
rises again 5-7 da\.s after the end of the first attack and the second 

febrile attack lasting 4-5 days begins. 

“During relapses the clinical picture of the disease is quite charac- 
teristic, but the blood shows considerable leucocytosis and the pa- 
tient is more markedly anaemic. The second febrile period is fol- 
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lowed by slow recovery witli a gradual restoration of the patient 5 

strength. , ... 

Complications. Most typical signs of haemorrhagic diathesis are 

severe haematurias, bloody vomiting, haemorrhage.s from mucous 
membranes, and otitides, parotitides and muscular atrophy: indi- 
vidual cases may be accompanied by severe myocarditis; the dis- 
ease may also become aggravated by leplospiral meningitis. 

Prognosis. If treatment is begun early and is administered vig- 
orously, favourable re.sults may be expected. t)nly if the disease 
runs a particularly severe clinical course may tlie prognosis be ver> 
serious, as it may also be in cases of aggravation of the disea-e h\ 
myocarditis, otitis and liacmoiTbagic nephritis. .\n attack ol the 

disease confers lasting immunity. . . . i ,i 

Diagnosis. Ictcrohacmorrhagic leptospirosis is diagnosed on tlie 

basis of epidemiological data and the clinical picture. It 
sarv to take into account the acute onset of the disease with chill- 
and the rapid and considerable rise in the tomiieralnre. development 
of jaundice, enlargement of the liver, appearance of haoinorrlimio^ 
on the skin and mucous membranes, .-harp mn.scnlar jiain- and 

symptoms of haemorrhagic nephritis. 

‘Differential diagnosis. The disease must be dillerenliated fiom 
relapsing fever, anicteric leptospirosis and Ilotkin s di'^easo 

Uelapsing fever is characterized by a constant and early enlaige- 
ineiil of the spleen, tachycardia, neutrophilic leucocytosis ami 
thrombocytopenia of the blood; tbo kidneys arc iinallocled; an 
important role is played by discovery of ihe Spirocharla oh, -n, men 

in a thick stained drop. t i,- 

Anicteric leptospirosis is accompanied by appearance of a pol>- 
morpbous eruption on the skin and a critical fall of tl.e temperature 
on the 7 th day of the disease; tlie liver i.s iioi enlarged and is p.iin- 
less; jaundice is observed only in single cases and liaemniiliageft 

in the skin arc rare. . 

Botkin’s disease which is caused by a fiUrable virus is chai.n ti. i- 

ized by a gradual onset with a pre-iclenc period (dyspeptic iilumom- 

ena, larly enlargement and painfulness of the liver, presence 

of bile pigments in tlie urine), absence of muscular Pams sliglit 01 

total absence of any changes in the kidneys. Durn.g ^ “ 

period of Botkin’s disease the stool is disco oured for sevcial d.iNs 
this period is marked by leucopenia and relative lymrduH ytoMs ol 

the peripheral blood. • , 1 

Several laboratory methods are used in diagnosing nUioli.umn 

rhagic leptospirosis. . , • 1 r .1.., 

Leptospires mav he discovered during the febrile period o t! 

disease in a drop of the palienfs blood pla.s.na by mi(roscop> und 1 

dark Held ilhiminalion. For this purpose the jdasma is at limt 

riched, i.e., 3 ml of the patient’s blood is mixed with r 

2 per cent sodium citrate solution and IS eenlrifuged at i 
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for 6 minutes; the upper layer is drawn off and centrifuged again 
under the same conditions; a drop of the plasma taken fron^ the 
bottom of the test-tube is examined under the microscope (in a 
dark field with side illumination by means of a special illuminator). 

By inoculating the blood (during the first 4-5 days of the disease) 
and urine ^from the 6-7th day of the disease) in a medium consisting 
of tap water, defibrinated rabbit blood and agar it is possible to 
isolate leptospires. The incubation of the culture must take plaj® 
in a thermostat at 28 'C. Microscopy of the culture under dark field 
illumination after 7-8 days of its growth reveals leptospires. 

It has been demonstrated that the patients’ blood serum agglu- 
tinates leptospires and causes lysis. This circumstance is used for 
an agglutination-lysis test in test-tubes or on a slide; the test may 
bo performed only with a living strain of leptospires because no 
killed culture of these microbes has as yet been obtained, owing 
to which it is difficult to perform the agglutination-lysis test for 
leptospires in hospitals. The lest is performed only in special lab- 
oratories where several drops of the patient’s blood serum dried 
on a sheet of filter paper may be sent. The agglutination-lysis test 

is highly specific and sensitive. 

The laboratory methods of diagnosis include infection of the guin- 
ea pig by intraperitoneal administration of 5 ml of the patient s 
fresh blood; leptospires may be discovered in the exudate of the 
guinea pig’s abdominal cavity as soon as 3 days after the infection. 

Trf'atnient. Icterohaemorrhagic leptospirosis patients must be 
hos]>itali 7 .od and kept strictly in bed. The patient's general condi- 
tion, renal functions, state of the liver and haomoiTbagic manifes- 
tations need careful watching. The patients are prescribed a diet 
of semiliquid, easily assimilable food consisting mainly of carbo- 
hydrates; dairy products — varieties of soured milk and, especially, 
curds which favourably influence the functional state of the kid- 
neys — are recommended. 

In cases of marked changes in the kidneys the patients are pres- 
cribed a corresponding dairy and vegetable diet with limited con- 
sumption of sodium chloride. The patients must be administered 
a 40 per cent glucose solution (intravenously 50 ml per day) every 
day all through the febrile period. 

Treatment with jienicillin is effective; this antibiotic must be 
administered intramuscularly in a dose of 400,000 U 3 times per 
day until normalization of the temperature and then in somewhat 
smaller doses (300,000 U 3 times per day) for 3 more days. 

Prevention. The main measures in the prevention of icterohaem- 
orrhagic leptospirosis are extermination of rats by mechanical, 
ntosical and chemical methods, and thorough protection of wells 
closed water reservoirs against their possible contamination 
with the urine of rats which are the carriers of pathogenic leptospi- 
res. Consumption of only boiled water reliably prevents water- 
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borne infection with leptospirosis. In rivers and lakes it is necessary 
to bathe near the higher bank or shore where the water is difficult 

of access to rats. . . , r 

If a collective or the population of a community is in danger of 

becoming infected with icterohaemorrhagic leptospirosis, it inu>t 
be instructed in sanitation and hygiene and acquainted with the 
main routes of transmission of the infection. Vaccination plays 

an auxiliary role. , . , 

In areas where there are cases of icterohaemorrhagic leptospiro- 
sis it is necessary to carry out meliorative work — drying and drain- 
ing of swampy terrain. People engaged in agricultural work, null- 
ing and earthwork must wear special working clothes and foot- 
wear in order to prevent penetration of leptospires to damaged skin. 


MARSH FEVER OR ANICTERIC LEPTOSPIROSIS 

Marsh lever or anicteric leptospirosis is on acute infectious (|ise..M> (i.iu-- 
mitted to man by rodents through water conlaminaled witli Ihcii urine, .onl 
by pigs which are carriers of the infection: the disease is ch.iraciei izetl hy .. 
febrile reactioiit hyperaeirua of the face, conjunctivitis and erujiti(»iis on (tu‘ 

skin; relapses of the disease arc possible. ^ , 

Brief historical information. The disease was first obseiAOcl dunnu^ a dti 
epidernic of marsh fever in Silesia in 1887. in 1027-1928 \ . A HaslH-un.. 
V. I. Tcrskikli and S. I. Tarasov made a detailed study (on the leintoi\ of 
the USSR) of the epidemiological characleristics and clinical asjM^cts of 
disease; they also isolated its causative agent. A. A. \arfolomeyeva and lur 
associates conducted a numher of interesting iavestigalions. 

Aetiology. Two types of marsh fever are distiiiguisiied in accord- 
ance with their causative agents: type I caused by the LepU'spmi 
grippotyphosa and type II caused by the Leptospira monpil.-ie. 

Morphologically tliese leptospires arc very .‘Similar and aiv di- 
tinguished by their antigenic patterns. The causative agents are 
actively motile and may be cultivated in special media. 

Epidemiology. Mouselike rodents whicli are chronic earner*^ .d 
the infection are the main reservoir of type I marsh fever; cattle 

serve as an additional reservoir of the infection. . 

The infection caused by type 1 leptospires is transmitted llmumli 
water of closed reservoirs (marshes, lakes, potids and wells) conUnn- 
inated witli the urine of mouselike n)donts and cattle -tin* 

Tiers of the infection. The causative agent gains entrance ml., the 
human organism through tlie digestive tract, mucous meml.ranes 
of the lips, mouth and nose, and scratches, abrasions and cracks m 
the skin. Humans may contract typo I mai-sh fever by consuming 
raw infected water, liathing or doing agricultural work, for example, 
haymaking in moist, marshy areas. In the latter case leptospires 
penetrate into tlie organism through cracks in the skin ol tin' leg'. 

Type 11 niai-sh fever is transmitted to humans mainly l.y gmy 



rats whose urine contains numerous leptospires. Hogs play the 
role of an additional reservoir of the infe^ion; in some cases ho^ 
carry leptospires for long periods of time. The infection is transmit- 
ted to man mainly through water (contaminated by grey rats and 
hogs) and also through contact (predominantly while tending hogs 

or through the urine of infected rats). -j • e 4 u:„ 

In addition to sporadic cases there may also be epidemics of this 

Pathogejiesis and pathologic anatomy. 'The leptospires gain en- 
trance into the human organism through the digestive tract, the 
muous membrane of the lips or mouth, or through danaaged skin 
and towards the end of the incubation period begin to circulate in 
the Idood. From 5 to 8 days after the onset of the disease they pen- 
olratc into the internal organs (the spleen, liver and kidneys) 
whore thov give rise to moderate phenomena of degeneration, i^jnee 
mortality from this disease is negligible no adequate studies of its 

natlndogic anatomy have as yet been made. 

CUuical picture. The disease sets in with intense chiUs followed 
hv a rapid rise in temperature to 39-39. 5°G (Fig. 63). The lemper- 
atniv persists at high figures for 6-8 days and then falls to normal 
hv an accelerated lysis. Sometimes a temporary (1-2 days) relapse 
is po-sible 3-4 davs after normalization of the temperature. 

On tlie second day of the febrile period the patient assumes a 
tvpical appearance: his face and sclerae are hyperaemic and his 
oVes are lustrous; he develops conjunctivitis and frequent nasal 
hacrnoiThages. Patients usually complain of weakness, 

iH'ad.uhos and muscular pains; pains in the small of the back are 

''"ilalweon tiio 4ll. and 6th days of the disease an eruption breaks 

out -.11 the skin of the chest and abdomen in 20-25 per cent of the 
cases; tlio eruption persists for 1-3 days. Sixty-five per cent of the 
cnn.tinns are maculopapular, 15 per cent-roseolopetechial. and 
•’u [.».•)’ cent— petechial. Ilvperaemia of the fauces is often observed, 
tho tongue is evenly coated. The pulse rate corresponds to the tem- 
pcr.itnre level. Herpetic eruptions often appear on the lips and wings 

i.f I lie nose. , 

a rule, the liver is slightly enlarged; in some cases an enlarge- 

tii. nt of tlic spleen is observed. A urinalysis reveals temporary and 
no.ihrate albuminuria. 

I 'iinllv no jaundice is observed, but .sometimes this symptom 
i- jinssihio; in such cases the disease should be differentiated from 

ictm-ohaeinorrhagic leptospirosis. 

During the first four days of the disease the blood shows leuco- 
cylo«is (I2.0ni)-l5,000 leucocytes per 1 cu mm) with neutrophilia 
and a nuclear sliift to the left. The urine contains traces of protein. 
As a rule, the disease runs a favourable course and ends in complete 

rocuverv. 




Fig. G3, Teinpcrolurc curve in j);iliont from whom Die L. pomona slr.iin 

was isolalcil. Typo II lofilospirosis 


Now and then marsh fever may hecume aggravaU-d liy irido- 
cyclitis or serous meningitis. 

Cases of atypical marsli fever are accompanied liy a subicterus 
of the skin and sclerae and an irregular type leuiporaturo curve 
with elevated temperature lasting 0-12 days. 

Diagnosis. Tlio disease is diagnosed on tlie basis of its clinical 
picture and consideration of the epi(hmiiological data; lal)oralor\ 
methods of diagnosis play an auxiliary role. 

The blood of patients contains agglutinins, lysins and comple- 
ment fixation antibodies, wliich arc used for laboratory diagnosis 


of the disease. 

As a rule, antibodies are found in the patient’s blood scrum for 
3-4 days beginning with the 5th or 0th day of the disease; tlieii 
litre increases and reaches its maximum between tlio I4th and 
10th days of the disease with a suhscqiiont stabilization for 1-2 
weeks or slight decrease, .\fter a month of the disease the litre de- 
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creases to 1 : 100-1 : 200; these figures may persist for several months, 
which is of some importance for retrospective diagnosis. 

A highly specific agglutination-lysis test is the most generally 
used laboratory method of diagnosis; this test should be performed 
dynamically from the 4lh or 5th day of the disease. 

Differential diagnosis. The disease must be differentiated^ from 
influenza, typhus (see Table 5), icterohaemorrhagic leptospirosis, 
malaria, Q fever and in corresponding endemic areas also from pap- 

pataci fever. . v • 

Prognosis. The disease runs a favourable course and with timely 

treatment ends safely; the health and working capacity of the pa- 
tients are quickly restored. 

Treatment. All patients must be hospitalized. Intramuscular 
administration of massive doses of penicillin (1,200,000-1,500,000 U 
per day) is an effective method of treatment; the dose is divided into 
3 portions dissolved in 1 ml of 0.5 per cent of novocain. The course 
of treatment is 5-6 days. 

Prevention. Consumption of raw water from closed reservoirs 
(lakes, ponds, marshes) must be absolutely prohibited. While work- 
ing in marshy areas, for example, haymaking, it is necessary to 
wear rubber bools and gloves. Bathing in small closed reservoii-s 
must also be prohibited. Grey rats and mouselike rodents must be 
exterminated. People working on hog farms must exercise caution; 
it is necessary to reveal the infected animals. Pigpens must be sys- 
lemalically disinfected and the rats in them must be exterminated 
because rats may transmit the infection from the hogs. Rats are 
exlcrniinated with bait containing zinc phosphide. 

•\ method of specific vaccination with a suspension of leptospires 
inactivated by heating (Varfolomeyeva-Kovarsky’s vaccine) has 
been developed in recent years. The vaccine is administered sub- 
cutaneously in a dose of 2 ml twice, with an interval of 7 days, im- 
munity develops 15-20 days after the second inoculation and lasts 
one year. 


(;i.am>i:ks (mali.kis) 

(il.iihhru is it iiifi'ctitius liiiuiini liix'iise of zumiulic (tiiyiu and is 

characterized by fonnalioii of granulomas, pustules and abscesses in various 
tissues and organs; it occurs in an acute and a cbronic forms. 

lirief historicol information. The disease has been known since antiquity. 

In the 18-iO-s it was demonstrated that the disease is caused in humans 

and animals by the same •'infectious matter”. , ci c f. 

The bacteria of glanders were discovered in liorses by Loefllor ana bciiutz 
iti 1882 and then in a person affected with acute glanders (in the blood and 
discharge from (he nose) by j\. P. ^^^silycY (in 1883). 

An allergic diagnosis of glanders by the method of mallein tests was devel- 
oped by C. I. ('.olmaii and O. Kalning in 1891. 

Tlio glamlcrs incidence was <|iiite high even as lale as last century; u usually 
increaseil a( limr^: of war (epizootics among horses). Today the disease is rare. 
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Aetiology. The causative agent (Bacillus mallei or Malleomyces 
mallei, also known as the Loefner-Schiitz-Vasilyev bacleriuin) 
is a nonmotile, gram-negative rod 2-4 n long and about O.b •>. 
thick. 

Epidemiology. Livestock, especially horses, arc the reservoir of 
infection in nature and the most important source of human infec- 
tion; some role in the epidemiology of glanders is also played by 
diseased humans (discharge from the nose, skin pustules, muscle 
abscesses and. in the pulmonary form of the disease, sputum). 

The causative agent of glanders may gain entrance into the or- 
ganism througli damaged skin and mucous membranes. .Man may 
also become infected with the contents of pustules through the air 
or dust, which is favoured by respiratory catarrh in su.sceptible 


people. 

Pathogenesis. Soon after gaining entrance into the human organ- 
ism through the skin or mucous membranes the glanders bacteria 
begin to circulate in the blood, owing to which the disease assumes 
a septic course. Specific nodules (granulomas) form on llie skin 
and mucous membranes; subsequently these granulomas suppurate 
and form ulcers. Disintegration of the nodules in the internal or- 
gans and, especially, in the muscles leads to formation of deep absces- 
ses, most commonly in the gastrocnemius muscles, in chronic f<u-m' 
of glanders specific granulomas form mainly in the lungs. 

Studies of the line structure of glanders nodules in the lungs have 
shown that granulomas are the result of fibrinous and inflaminalory 
changes in pulmonary tissue which undergoes caseous degeneration 
in the centre of the nodules with development of connective tissue 
on their periphery. In humans glanders is often characterized by 

symptoms of acute sepsis and ends lethaily. , . 

In chronic cases genera! intoxication of the jiatients and their 

gradual emaciation are clearly marked. 

Clinical picture. The incubation period of glanders averages 
4-5 days. In acute forms of the disease a placpie forms in the region 
of the atrium of infection and soon develops into a nodule or a pus- 
tule. Owing to the penetration of the causative agent nit<i the cir 
culation numerous pustules appear on the skin (Mg. b'l). Soon the 
pustules become ulcerated. Localization of the allection on the up 
per or lower lip often results in formation of an inllamiiialory in- 
nilralo. A rather copious discharge of sanious fluid and |ui> In.in 
the nose is always ohsorvod. Tlie temperature ri<=es rapully lu 


39 5^C 

As liie disease progresses and liactoriaemia develops deep absces- 
ses are formed in the muscles (usually in the gastrocnemius muse oO. 
The fistulac which form at the same time do not close for a long 
period and continuously discharge greenish pus. (uciUn7atic*n at the 
sites of the fistulae is possible later. The spleen is eiilaig(‘d, the liver 
enlarges only in some cases. Bacteriaomia and the general septi. 
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condition are responsible for the formation of new pustules and sup- 
purative abscesses. Acute forms of glanders usually end lethally. 

Chronic glanders last several years, being accompanied by 
affections of the skin, the mucosa of the nose or of the pulmonary 
tissue. Granulomas, necroses and abscesses form in the lungs and 
lead to considerable general emaciation. Sometimes the pathologic 
process in the lungs begins to spread, involving increasingly new 
portions of pulmonary tissue (creeping pleuropneumonia). Like the 



I IJ- I'l. Aiiili* 


iu iilc h'liii of 111.- disoa.-e. i hn>ni( glaiidiT'^ is characterized by lor- 
jiialioii .if new, fii-sh niusiular alxci's^i's and skin pu.«tules. Necro- 
se- of I ' iii'-mI era bl e j)orli(iMs of iho soil ti'^siies of the nose, lips and 
(■lieel,< are p.i-sible. 

(ilaiidei- .1.1.' nol confer stable iiumunity. 

si.v. (ilaiulers may be iliagnoseil on ihe basis of epidomi- 
..logbal <lata (coiilact willi In.rses affected witli glanders) and the 
.liiiiial ]ii. lure of ibe disease. 

The laboialoiv methods of iliagnosis include discovery of gian- 
ilei- li.n leiia iii ( i i .* m - si a » lied Mnear< Irom the contents »*f pn~tiiles 
.iiol mi< rosi"i’\ of 1 he diM'haJgos from the nose or the sputum stained 
by the .-ame methoil. Tlie lausative agent may he isolated by 
iiiociil.tl i.m ot the .-oiiienls <.f |m'tule“i atul abscesses in broth con- 
tatiiite^ tla- ol.iiiders Inuteiia grown in this medium are 

I l•.lIl•>fl ri I il li> mills .Old gelatin. .Moreover, on about tlio Slh or 
I'Mli ilay .1 lie- di-.M-e ,in nlleigic lest is made by iulracutanoous 
.e i lu i ii i't ! a! i . 'I I if I’.l ml of malleiii (liltrale of a -i-month-old broth 


rallnre o| ul.imlei' ton teria) 
b > jH-ia.-lii ii' .lie. I (at le.i.-'l 
f. lined ill ibe >ite ol mallein 


inti' tin* forearm. In ]>osilive cases a 
'i rm) with infiltration of the skin is 
adminislr.itioii within 2 \ hours. This 
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allergic test is more convenient and simpler than all other method- 

of laboratory diagnosis. . f 

Differential diagnosis. The disease must be diflcrentiated from 

tuberculosis, furunculosis and septicopyaemia. 

Treatment. All acute glanders patients must be hospitalized (in 

contagious departments of hospitals). 

The attending personnel must observe the rules of personal pro- 
phylaxis: hand-washing, disinfection of the patients’ sputum (in 
cases of pulmonary affection), and burning of the bandages soaked 
in pus from pustules or in other discharges. If the patient lias an 
affection of the lungs, the attending personnel must wear gauze 

masks covering the nose and mouth. 

The treatment is symptomatic. In cases of abscesses it is neces-ary 
to resort to surgical intervention. Injections of penicillin are admin- 
istered to prevent secondary infection. 

Prevention. To prevent the di.sease, it is necessary to exeinse 
daily veterinary control of horses and reveal diseased animal- hs 
a conjunctival mallein test. Instillation of mallein in the hoi>e > 
conjunctival sac evokes in positive cases an acute inflammatory ivac- 
tion of the conjunctivae with liquid pus oozing out of the corner o 
the eve. Infected animals are killed hecause of Ih*' fulility id 
their treatment and their contagiousness; their carcasses arc huncd 
3 m deep and covered willi calcium chloride, or are hurned. 

It is necessary carefully to observe all rules of personal hygiene 
(to wear rubber gloves, special coveralls, aprons, masks, gogg es) 
when lending liorses, especially horses suspected of glanders. .Uier 
wear the working clothe.s must be soaked in a 0.5 per cent chliua- 
mine solution and then boiled; the rubber boots and gloves must 
be wiped with a similar solution, while the hands mu<t ho di<in- 
fected with a 0.25 chloramine solution. The litter u-ed l.y di-aMMl 
horses must be immediately burned. A 10 per cent calcium chlmidc 

solution must be used for current disnifoction of siahle>. 

Workers of livestock farms must lie periodically ln^^nlctod 
the routes of transmission of glanders and measures of its prevention. 
Upon appearance of a glanders case among the hye-tock of a unxmi 
farm the veterinary control must ho increased, the aforemeni.omMi 
measures must be carried out and a (luarantine for all the live- 
stock on the farm must be established. 1 ostmoitem e.xanuna- 
tions of humans, as well as animals, wl.o have died oj -lamlct-. 
must be performed with great precautions. 


ANTHRAX 


Anthrax is a eeiuTal iiifeclious ilisen.se of zoonotic origin: it is ;.cc.a.ji..oiiy,l 
by a febrile rencUo.i and formation of .specillc "i" ’ -/J;,, 

find mucous inernbraries or by iiffeclion of the lungs ox i 
cutaneous, pulmonary or inte.slinal forms. 
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The disease is characterized by an epidemic spread. 

Under natural conditions anthrax affects livestock, especially cattle. 

Brief historical information. The first reliable observations of anthrax in 
man date from the second half of the 18th century. In 1788 S. S. Andreyevsky 
(Western Siberia) infected himself from an animal and established the same 
cause of the disease in man and animals, i.e., the zoonotic origin of anthrax. 
A description of Andreyevsky 's work has been preserved in archives. 

The causative agent of anthrax was discovered and isolated in a pure cul- 
ture by the outstanding German scientist R. Koch in 1876. L. Pasteur devel- 
oped an anthrax vaccine to immunize animals in 1885 and demonstrated its 
high immunizing capacity. 

A substantial contribution to the elaboration of the problems of immunity 
to anthrax and to the production of an anthrax vaccine was made by I. I. Mech- 
nikoY, G. N. Minkh, A. V. Vladimirov, N. F. Gamaleya and L. S. Tsenkovskj". 
A corpuscular and chemical vaccines have now been produced for immunizing 
man. 

Aetiology. The causative agent of anthrax is a gram-positive 
bacterium {Bacillus anthracis); it is a rather long rod (5-8 
long and 1.5-2 thick) with perpendicularly “chopped-off” ends. It 
is aerobic and easily forms spores under unfavourable external con- 
ditions; the spores arc highly resistant to heat and cold, desic- 
cation and direct sunlight; in the soil they may keep alive for up to 
2 years. 

In microscopic preparations from the “juice” of anthrax pustules 
and in pure culture anthrax bacteria stain intensively by the Gram 
mctliod and easily by methylene blue. j. • 

Anthrax bacteria develop well in artificial nutrient media; in 
broth they jiroduce flakes, and, inoculated in gelatin, they form 
a downward-pointing herringbone pattern. In a pure culture vege- 
tative forms of these bacteria are destroyed by heating at 80 C for 
0-8 minutes: they are killed as rapidly by carbolic acid and mercury 
l.ichloride .solutions (1 : 1.000). Anthrax spores are highly resistant 
and are killed only by heating in an autoclave for 2 hours at 120 U. 

.After gaining entrance into the human organism through the 
skin, upper respiratory tract or mucous membrane of the gastro- 
iiilostinal tract the spores of anthrax bacteria develop into the veg- 
etative, bacillary form surrounded by a capsule. 

Epidemiology. Livestock is the reservoir of the infection under 
natural conditions. Man may become infected with anthrax during 
work (caring for diseased animals, processing leather, furs, wool 
and bristle of animals infected with anthrax) or merely by wearing, 
for example, a woolen kerchief containing spores of anthrax bacte- 
ria (in this case an anthrax carbuncle may form on the neck). The 
disease may also be contracted from raw hides or tanned, but not 
disinfected, leather from anthrax-infected animals. 

Infection with anthrax may take place by occupational-agricul- 
tural, occupational-industrial and every-day-life routes. 

In the LSSH anthrax occurs in but single cases and mamly m 
the cutaneous form; the pulmonary and intestinal forms of the dis- 
ease are very rare. The sharp decrease in the anthrax incidence in 
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the USSR was brought about by extensive veterinary and sanitary- 
hygienic measures, especially strict sanitary control of the meat, 

hides and wool yielded by livestock. 

Anthrax-infected animals (mainly cattle and less so hog>) are 
the reservoir of infection in nature. Humans infected \yilh anthrax 
are contagious, but their role in the epidemiology of the disease is 
not so important as that of diseased animals. Under natural condi- 
tions man contracts the disease while caring for animals or using 
their products (meat, wool, hides). The causative agent may gain 
entrance into the human organism through the skin and throu,,h 
the mucous membranes of the respiratory and digestive tracts. 

A certain part in the spread of the infection is played by llie soil, 
especially of water-meadows and marshes, where the spores of an- 
thrax bacteria may be preserved for years. In summer the infection 
mav be spread by horseflies and stable flies. Infection of man by 
the inhalation method, for example, by inhaling particles of dust 
while processing wool, may give rise to the pulmoiuu-y form of the 
disease. Consumption of the meat of an infected animal or of con- 
taminated water results in development of the inlosUrial form of 

*\ n t li r*c) X 

It has lieon established that a human anthrax patient is not very 
contagious, but hospitalization and strict isolation of antlirax pa- 
tients are obligatory regardless of the clinical form of tins disease. 

Pathofrefwsis and pathologic anatonuj. The pathogenesis of tlio 
disease is determined by the general character of tlie infection (se- 
rous-haemorrhagic processes in the tissues and organs, febrile reac- 
tion and tendency to development of acute septicaemia), the leactn- 
ity of the organism (severity of the disease) and the concrete mecha- 
nism of infection (possibility of development of a cutaneous, pul- 
monary or intestinal form of the disease). Postmorlem examination 
of a person who has died of anthrax reveals extreme hyiuTaemia <) 
the organs. The pulmonary and intestinal forms arc accompanied 
by changes mainly in the corresponding organs (parenchyma of the 
lungs and bronchi and the walls of the intestines). A picture of 

haemorrhagic meningitis is not infroiiuont. o o i i . 

Clinical picture. The incubation period averages 2-d days, hut 
may last up to 8 days, depending on the route of infection (tluough 
the skin, the respiratory or intestinal tracts). 

The character of the atrium of infection determines one of the 
three main clinical forms of the disease— cutaneous, pulmonary and 
gastrointestinal. Now and then a primary septic form is ohseiwod. 

The cutaneous form in which an anthrax carbuncle (Fig. tk)) is 
formed is the most frequent. 

At fli-st a small hut very itchy red macule appeai-s on the skin 
in the region of the atrium of infection; soon the macule develops 
into a dense nodule— a papule. 

Within several hours a vesicle appears on top of the papule. 
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The papule gradually fills with a purulent content and thus changes 
to a pustule. Then the pustule bursts and leaves necrotic tissues 
which form a black scab (Fig. C>6); it looks like coal, hence the desig- 
nation of the disease — anthrax (Latin for coal). 

The scab continues to enlarge and sinks. Several small, addition- 
al “filial” vesicles form around it and make up a sort of areola 



Fig. GG. Anthrax carLuneJe on itie faco ainl nocrosis of llio right pyt liil 


(Fig. 07) surrounding the central black necrotic scab; furtlier along 
the periphery of the central necrosis massive oedema of the soft 
tissues develops. The oedema may bo very extensive; it develops 
mainly where there is loose subcutaneous tissue. The extent of the 
oedema in a certain measure characterizes the severity of the dis- 
ease. It is cliaracleristic that in the region of the oedema and at 
the very site of the scab there is absolutely no sense of pain on slight 
pricking with a needle (sterile!) or palpating witli a rubber-gloved 
liand. In the region of the peripheral oedema the skin is tense and 
lustrous. The black .scab (see Fig. (>7) is surrounded by a narrow, 
yellowish, purulent border and, along tlie periphery, by a sliglit 
brown elevation. 

I N 
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In anthrax the rise \u tomporature varies within very wide lim- 
its- the tcniperaturo may rise slightly, hut in some cases it rises 
to ’40-40. as early as the second day of the disease. The tempera- 
ture curve is not very regular. , - i- 

The verv First hours of the disease are marked by general indis- 
position, jadedness, insomnia and headaches. The patients are of- 
ten in a melarieholic, dejected mood. , • 

The foregoing general symptiims arc observed not only in the cu- 
taneous form, hut also in the other clinical forms of the disease. 
As the patient recovers the necrotic scab becomes disengaged ana 

is replaced hv vouiig granulation tissue. c n • 

Many patients develop regional lymphadenitis following the ap- 
pearance of a carbuncle. The cutaneous form of anthrax may be- 
( nmo 4 *oin plicated hv anthrax sepsis with secondary localization of 
tlie infection in the endocardium or the ineiiinges (acute haemorr- 
hagic endocaiditis. haeimu-rhagic meningitis). , r ,i 

An anthrax carhiincle usually localizes on exposed parts ot the 
lu.dv. especially on the skin of the head and upper extremities. 

ffic pulmonani }<>nu of anthrax runs a very severe course. Ihe 
on.-'Ct of tlie [niliiHHiary form is i\\ic to inhalation of dost containing 
t i vi* forms or spon's of the cansativc agmit. 



Fie. 


\ 111 hiM V r.o Uiua n* with 


j>iMi phtT.itly 
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The most important symptoms of the pulmonary form of an 
thrax are respiratory difGculty, chills with a rise in lomporature 
and discharge of rather large amounts of liquid, foamy, pink-col- 
oured and sanguineous sputum. 

The patients’ sputum abounds in anthrax bacteria. 

Examination of patients reveals phenomena of focal pneumo- 
nia- dull tympanic sound on percussion and a large miinbor of moist 
vesicular rales in the affected area of the lung. Pneumonia may bo 
followed by exudative pleurisy. Roentgenological examination of 
the lungs reveals focal or confluent pneumonia. As in the other 
forms the disease may develop into acute haemorrhagic sepsis with 
haemorrhagic meningitis and may end lethally. 

The intestinal form of anthrax runs an uncommonly severe course 
with extreme intoxication of the organism and a frequent sanguin- 
eous stool. This form develops acutely. It is characterized by cut- 
ting pains in the abdomen, vomiting with bile and blood, consider- 
able meteorisin due to intestinal parc.sis, and elevated tempera- 
ture The morbid phenomena rapidly increase so that death may 
ensue between the 3rd and 5lh days of the disease as a result of 
irrowing cardiovascular insufflcicncy and hacmorrliagic sepsis. 

The direct cause of deatli in antiirax, especially if the troalment 
is late or insufficiently vigorous, is acute haemorrhagic (anthrax) 
sepsis. Modern therapeutic agents have sliarply reduced mortality 
and produce good thorapoutic results, especially in iho cutaneous 

form of the disease. . , , i .i . 

In addition to the aforementioned typical forms, now and then 
primary septic forms occur (in extremely emaciated and debilitated 
patients with considerably lowered resistance). An attack of the 

disease always confers lasting immunity. 

Diagnosis. Anthrax may be diagnosed on the basis of an analysis 
of the clinical data characteristic of the parliciihir form of the dis- 
ease (cutaneous, pulmonary, intestinul) and epidemiological data 
(conlacl with diseased animals, work with contaminated hides and 
furs, wearing of sheepskin coats and woolen kercliiefs contaminated 

with spores of anthrax bacteria). 

Ill addition to slricl consideration of the clinical and epidemiolo- 
gical data, the diagnosis of anthrax must be conrinned bacleriolo- 
gically, i.e., by microscopic examination of stained preparations 
of the contents of carbuncles in the cutaneous form of the disease, 
and of the sputum in the pulmonary form. It is desirable to make 
cultures of the sputum, faeces, voinitus, contents of carbuncles and 
the blood in accordance with the concrete form of the disease in 
order to isolate anthrax bacteria. The contents of pustules and ul- 
cere are taken with a Pasteur pipette, following which the cud of 
the pipette is soldered. The end of the Pasteur pipette must he placed 
at the edge of the scab and care must be taken not to injure the 
tissue by aspirating the juice from the ulcer. After 2 or 3 pi[)elles 
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have thus been filled they are put in a wooden box lined with gal- 
vanized iron and lightly closed with a lid and locked. The box is 
sealed together with a covering note containing all necessary data 
and is sent by special messenger to an appropriate bacteriological 

laboratory. 

The sputum of anthrax patients is collected in a sterile glass 
vessel with a tight-fitting lid; the faeces are collected in a glass 
jar or a special container. If the sputum or faeces have to be sent 
to a laboratory, they must be put in separate well-sterilized con- 
tainers ec]uipped with a label, closed and sealed. The containers 
are placed in a box padded with cotton or hay, a covering letter 
is put in the same box and the latter is sealed. 

Thill smears uf the patients’ sputum or faeces are made on slides; 
the smears are stained with a water solution of methylene blue. 
Anthrax bacteria are Gram-positive. To reveal capsular forms of 
the bacteria, llocbiger's stain is used; to reveal spores, the prepa- 
ration is stained by Pashkov’s method. 

Micro.^copy of stained preparations reveals largo rods with ends 
cut olT at a right angle, surrounded by capsules and arranged in a 
r<i\v of short chains. 

I'Im- iinmobilitv of true anthrax bacteria (essential difference from 
tho banal anthracoid or pseudo-anthrax bacteria which are wide- 
''pnnnl in nature -in the soil, water and dust) is ascertained by their 

»■xalninalion in a hanging drop. . 

For bacteriological examination the tested material is moculat- 

•il in I’etri ilislie.s containing meat-peptone agar (pll=7. --7.6). After 

hoiii'^ in a thermostat at 37T. the surface of the agar shows 

lough, lustreless colonies with fluffy edges. _ 

.\nimal material, for example leather, suspected of coiUamma- 
lioii with anthrax bacteria is examined by moans of the Ascoli 

l'!H‘('i iii I in ta'^t . . , , , i i 

In e-tahlishing n differential diagnosis it should be reinembored 

\hat unlike anthrax carbuncles, ordinary furuncle.^ and carbuncles 

caused by staphylococci are characterized by a dhschargo of pus, 

extreme livi>eraeniia and pain in the aflectcd tissues. 

If the pnlmonarv form of anthrax is suspected, it should be differ- 

eiitialed from the pulmonary form uf plague and from croupous 

pneumonia. The pulmonary form of plague is characterized by an 

excited delirious state, frequent coughing with a plentiful discharge 

i.f bloody sputum, extreme tachycardia, vomitus containing blood, 

and presence of plague ba.'teria in stained preparations of sputum; 

ciuTesponding epidemiological data must also be taken inlc) account. 

(’.roupous imeunioiiia is characterized by an acute onset, high 

leiiifieratiire, ])ains in one half of the chest (usually' in a side), a 

lag of the affected .»idc in respiration, shortened percussion sound 

with a bronchial shade and crepitant rales. The sputum is scant, 

thick, rusty, less freqiuMitly sanguineous. 


The intestinal form of anthrax must be differentiated from severe 

food infections and toxic dysentery. 

Treatment. The principle agent in the treatment of anthrax pa- 
tients is penicillin which must be administered intramuscularly 
in a dose of 400,000 U 3 times per day until a complete clinical 
effect has been produced (but at least for 7-8 days). In severe forms 
of the disease, especially in cases of pulmonary and intestinal an- 
thrax, the dose must be increased to 1,600,000 U per day and admin- 
istered intramuscularly with additional administration of strep- 
tomycin (250,000 U twice a day). 

Treatment with biomycin, tetracycline or terramycin is less effec- 
tive, but, if one of these agents is chosen, it should be administered 
per os in a dose of 0.3 g 4 times (i.e., 1,200,000 U) per day. 

Treatment of anthrax patients simultaneously with a number 
of agents is particularly desirable; penicillin supplemented in se- 
vere cases with streptomycin is administered as the principal ther- 
apeutic agent to which anti-anthrax serum and novarscnol (neoar- 
sphenamine) must be added. 

The anti-anthrax (antibacterial) scrum is administered intra- 
muscularly in doses depending on the severity of the case and the 
form of the disease (50-200 ml per day). The first time the scrum 
is administered by the method described on page 75 or by Besred- 
ka’s method. Administration of the serum once a day must be re- 
peated also during the following 3-4 days of tlie treatment. During 
the period of treatment with the serum and penicillin it is necessary 
to give the patient two or three intravenous injections (at 48-hour 
intervals) of 0.45 g of novarsenol; before administration the dose 
of the drug must be dissolved in 10 ml of twice-distilled sterile 
water; the solution must be administered slowly (over a period 
of 2 minutes). 

In cases of marked intoxication 400-500 ml of physiologic solu- 
tion is administered into the subcutaneous tissue of each thigh 
daily for 4-6 days; in addition, the patient must be given intrave- 
nous infusions of a 40 per cent glucose solution (50-75 ml) and sub- 
cutaneous infusions of a 5 per cent glucose solution in a dose of 
400 ml, preferably by the drip method. The patient must also ho 
given large doses of vitamin C (300-500 mg per day). 

The treatment of the cutaneous form of anthrax produce.s belter 
results than docs the treatment of the pulmonary and, especially, 
the intestinal forms. The presence of cardiovascular disturbances 
necessitates injections of ephedrino, cordiaminc, caffeine and cam- 
phor (in the usual therapeutic doses). 

Anthrax patients must be isolated in separate wards or compart- 
ments. The attending personnel must strictly observe all rules of 
personal precaution; they must w'ear rubber gloves and, if the pa- 
tient has the pulmonary form of anthrax, gauze masks, covering 
the mouth and nose, and goggles. Thorough current disinfection 
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must be carried out at the patient’s bedside. In cases of the pulmo- 
nary or intestinal forms of the disease it is necessary to disinfect 
the sputum with a 3 per cent lysol solution and the faeces with a 
10 per cent calcium chloride solution respectively. All of the dress- 
ing material used must be burned. 

After the discharge of a convalescent his ward or compartment 
is given the final disinfection. 

Prevention. The main preventive measures are veterinary con- 
trol of livestock, check-up on the AscoH test, disinfection, if nec- 
essary, of all the raw material of animal origin (leather, wool, 
bristle) to be processed, isolation of the patients and their rational 
treatment, and specific inoculations of animals with a living vac- 
cine epicutaneously or with a chemical vaccine (protective antigen). 

People who are in immediate danger of infection — zootechnicians, 
veterinarians, cattle-breedei*s, workers of the leather and fur in- 
dustries and of bristle processing enterprises — must be inoculated 
with the anthrax vaccine epicutaneously. 

To reveal the contamination of hides and of articles made of 
bides, fur and bristle (sheepskin coats, fur collars and hats, shaving 
bru^^hes, etc.) the Ascoli precipitin test is used. Harness, saddles 
and other leather articles are disinfected by pickling, while fur coats, 
sheepskin coats, fur hats, wool and woolen articles are disinfected 
in formalin vapour chambers. 

Pickling consists in soaking leather for a long time (24 hours and 
longer) in a mixture of a 1 per cent pure hydrochloric acid solution 
and a 10 per cent sodium chloride solution at a temperature of 20- 

25 C. 

'I'he meat of anthrax-infected animals must under no circum- 
stances he used as food. People who had any skin injuries while 
dressing anthrax-infected carcasses or consumed infected moat must 
be given a prophylactic injection of 100 ml of antianlhrax serum 
•^ulicutaneousl Y and 3 subcutaneous injections of 300,000 U of peni- 
cillin at 4'hour intervals. 

To prevent the pulmonary form of anthrax, the people working 
with wool must wear respirators; workers of tanneries must wear 
rubber gloves. 

People recovering from the cutaneous form of anthrax may be 
discharged from the hospital after disengagement of the scab and 
complete cpithelization of the ulcer. 

Clinical recovery serves as a guide for discharging people conva- 
lescing from the pulmonary and intestinal forms of anthrax; two 
negative tests (at a 5-day interval) for anthrax bacteria of the pul- 
juonary anthrax patient's sputum and of the intestinal anthrax 
patient's faeces serve as adequate grounds for discharge. 

Postmurlem examinations of the corpses of people who have 
died of anthrax must be performed with special precautions. 

The carcasses of animals who have died of anthrax must be buried 
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at least 2 m deep in nonfloodable places far from populated areas; 
the bottom of the grave and the carcass of the animal nmst be cov- 
ered with a heavy layer of dry chloride of lime. 


TULARAEMIA 

Tularaemia is a zoonotic Wisoasc. i.e.. it is Iransnutlejl to .nan l.y iiife. Id 

The disease is cliaractorizcd by a cyclic course, fcbnlo pei uxl. ' -ir*"''' 
ization of the patliologic process and inevitable affection of llic legiMi,,.! I\Mii>h 

j„ 1877 Russian physicians observed a Ir.iiis- 



infection, and i\. G. Olsufycv investigated the microbiology and e]>ideniiolo.n 
of the disease. 

Aetiology. Tularaemia is caused by a short sporcless bacillus 
(Pasteurella iularensis) which is very well preserved in the 
nal environment. The bacillus may long remain viable in carcasses 
or hides of infected animals and in foodstuffs. The most favourable 
artificial nutrient medium for cultivating tularaemia bacteria is 

one containing the yolk of a chicken egg. . i 

Sources and routes of transmission of the infection. lularaenuc 
infection is retained in the organism of infected rodents— lielil mice, 
jerboas, rabbits, musk-rats, gophers and water rats fi’nin 

which it may he transmitted to susceptible humans. The routes 
of transmission of tularaemia vary. Tlio following principal routes 
are known: (a) contact (for example, hy skinning killed rodents), 
(h) water, (c) alimentary, (d) inhalation (Inlialing dust contaminated 
by the urine of rodents), and (e) traiisini.ssive (through infected in- 
sects and arthropods). 

An important part in the ci)i(lciniology of lularootnia is plajoii 
liy the fact that with the urine of infected rodents tularaemia bac- 
teria may gain entrance to open water reservoirs, foodstuffs and 
grain stacks in the field. During threshing of grain contaminated 
with tularaemia bacteria man may contract the disease hy inhaling 
dust containing the bacteria or may liccome infected with the ocu- 
lobubonic form of tularaemia as the result of the causative agciil 
lodging itself on the conjunctivae of the eyes. 

The anginoiis-bubonic and abdominal forms of tularaemia are 
contracted by consumption of water or foodstuffs contaminated 


297 



by rodents. The infection is much less frequently transmitted from 
infected rodents through bites of blood-sucking insects and arthro- 
pods (horse-Qies, stable-flics and certain species of ticks). A tula- 
raemia patient is practically noncontagious to the people around 

Tularaemia is characterized by certain seasonal incidence; the 
ulcerative-bubonic and bubonic forms most commonly occur in 
spring in connection with hunting water rats. The incidence of 
human anginous-bubonic and bronchopulmonary forms of tularae- 
mia may rise at the end of summer and in autumn when the incidence 

of tularaemia increases among wild rodents. 

According to A. A. Maximov (i960), the following types of natu- 
ral tularaemia foci must he distinguished: (a) marsh-lake-nver, 
(b) steppe (mice), (c) meadow and held, and (d) tundra. .... 

lO characterize the tvpes of tularaemia incidence, I. N. Maisky 
and N. G. Olsufyev (1960) suggest the following classification of 
these tvpes: (1) communicable, (2) trade, (3) hunting and alimentary, 
(4) water, (5) agricultural, (6) household, (7) food, (8) industrial 

iind (9) trench. . • • p 

Paihnarnrsi!^. The existence of various routes of transmission ot 

the infection to man is responsible for the variety of the clinical 

uumifeslalions of tularaemia. Small tissue necroses with formation 

of Ihr primani affect arise at the atrium of infection. Iransitory 

bacteriaeinia due to generalization of the infection develops at 

the end of the incubation period and in the very beginning of the 


febrile period of the disease. . , 

Hegional lymphadenitis, a must element of the pathogenesis of 
tiilaraeiiiia, h)rms soon afterwards. The subsequent course of the 
disease depends on the character of the general pathologic symp- 



Fig. Ci8. Water nU 


toms (febrile reaction, intoxication, disturbances in cardiovascular 
functions) determined by the circulation of the causatnc agent in 
the blood and the partial disintegration of the causatnc agent, 
lo a certain measure It is also determined by the development of 
anatomic processes in the region of the atrium of infection and 

”'/‘ru6o(f<p“'peHed°The incubation period averages 6-8 days, but 

“cVs^^Ciricc^ordint'to- official classification there are iniW 
moderateiv severe and severe cases of tularaemia, and acute, protract 
™d (lasting more than 1.5 months) and relapsing forms of the d.s- 

"““he predominant localization of the affections is giy" 
classification as follows: (1) tularaemia with affections of the skin, 
mu?ous membranes and lymph nodes: (a) ulcerative-bubonic, (b) bu- 
bonic (c) oculobubonic, (d) anginous-bubonic. and (e) tularaemia 
with affection of the mucous membranes of the nose and mouth: 
(2^ tularaemia with predominant affections of internal organs, (a) 
the respiratory system (bronchopulmonary form) (b) gastromtestina 
^abdominal form); (3) generalized form of tularaemia. 

Clinical course. Whatever the clinical form of the disease, it sets 
in acutely with chills and a rise in temperature. Patients complain 
of headache diminished appetite, sleep disturbances and general 
?adedness Hype^lemia of the face and excessive sweating arc often 
ibserved. A rLeolous or papular eruption may break out maiiil> 

on the lower extremities. «n ront of 

The temperature curve is most commonly (in 60-80 
the case.s) of a remittent character, often with considerable \aria 

^*°The°ebrile ^period averages a total of 15-18 days, but sometimes 

imv be nrolonged to 3-4 weeks and even longer. 

‘The tifmperature curve and haernogram rcfiecl the suppurative 
nrocesscs in the regional lymph nodes, changes in the region of the 
atrium of infection, and development of general panulomatosis. 

Tn tvDical cases the blood picture is characterized by loucopeiua 
or a .node/ato shift to the loft and relative ly.n- 

nhoevtosis with a somewhat accelerated hblt. 

In ulcerative-bubonic form a sharply circumscribed red mac- 

ule appears on the skin at the atrium of infection first; the iwa*-,'' « 
transforms into a papule with subsequent 

of epidermal necrosis and a small ulcer in its centre (Fig. 63), si 
muUaneously the regional lymph node enlarges (bubo), for example, 
in the axilla, on the neck (Fig. 70) or in the inguinal repon, in ac- 
cordance with the atrium of infection. It is characteristic that the 
ulcers form on exposed parts of the body (han^s and forearms, fore- 
head, head and neck). The ulcers are superficial and reach lU-1- 

mm in diameter. 
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l i. . Till : I'linKny ulcer on right 

I iil« «'r.>l iv*‘ liiilimic form) 



The enlarged lymph nodes arc somewhat cottipact and >lightly 
painful, but do not adhere to each other; separate nodes fonti packets. 
Subsequently the buboes may dissolve or hecoino considerably in- 
durated; during late periods of the disease they may soften and form 
fistulae long discharging pvjs. 

Bubonic tularaemia is another frequent clinical form of llie dis- 
ease; no visible changes are observed near the atrium of infection 
on the skin or mucous membranes since the causative agent rapidly 
penetrates into regional lymph nodes where it produces a number 
of characteristic pathologic changes (lymphadenitis). I he bubonic 
form is the most typical among water rat hunters. 

The most commonly affected lymph nodes are the elhow and 
axillary nodes, and sometimes the inguinal nodes; the nodes oftmi 
enlarge to the si/e of a hazoliuit or even a walnut. Several enlarged 
lyinp?i nodes located next to each other form a package; the mules 
are scarcely painful, do not adhere to each other or to tlie surronml- 
ing cellular tissue, and are freely movable. The dissolution of hn- 
hoes begins after normalization of the temperature and lasts \2-2.} 
days and even longer. In some cases the buboes hecoine indurated 
and sclerosed and their dissolution may he retarded for a long time. 
In cases of late or inadequate treatment with antihmlics a pnrii- 
Icnl (ii.ssolution of buboes is possible; in such cases the skin over 
buboes grows rod. and a flncluation is clearly ohservinl. If tm inci- 
.sion is made, a long-unhealing nstula is formed and thick creamy 

pus is discharged. . 

Drinking water contaminated with tularaemia bacteria (lor exam- 
ple, from closed water reservoirs) may cause the onginoua-hiihunir 
form of tularaemia which is characterized by formation of yellow- 
ish-grey islet and confluent necrotic films on tlie tonsils with snl)- 
soqnent ulceration of the tonsils, enlargement of the^snhmaxillary 
and anterior and posterior cervical lymph nodes (Kig. 7tt). Ilu* allec- 
lion of the tonsils is usually otie-si<led. Now ami then the pharynx 

is affected. • • i i 

When the harvest is late and .stacks of cereals remain in I lie lield 

they may become contaminated with the nrino of nulents (ordinar- 
ily, field mice) infected with Inlaraoinia. Inlialation of jiarlicles 
of dust containing tularaemia bacteria iliiring threshing may lead 
to infection with the pulmonary (or broiiclmpnlrnonary) form of 
tularaemia. The aforementioned forms of tlie disease exliihif a 
picture of focal pneumonia whose tnlaraomir aetiology may be 
establislied by roentgenological examination of the lungs witli a 
siinnltarieous tularin (tularaemia allergen) allergic skin test. To 
reveal the enlargement of the mod iast iual lymph nodes, especially 
bronchopulmonary nodes (tiilaraemic bronchadenitis), by roentgen- 
oscopy and roentgenography, it is necessary to examine the patient 
in oblique positions I and II. The ontlobubonic and infrslinal (ab- 
dominal) forms of tularaemia are infrequent. The ocnlohnhoriic 
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form (Fig. 71) is accompanied not only by such general phenomena, 
as elevated temperature, headache and indisposition, but also by 
swelling of the lids, follicular growths on the conjunctiva of the 
affected eye and development of regional lymphadenitis in the re- 
gion of the corresponding parotid gland. 

The intestinal form of tularaemia is very difCcult to diagnose. 
In addition to certain general phenomena, similar to those just 
described, intestinal tularaemia patients usually react positively 
to the tularin allergic skin test and agglutination test of their blood 
serum to a killed tularaemia culture in 1 : ICO and greater dilutions. 



t'i;:. 71. Patient with oculo-bubi^nic form of lulnraemin 


TIu' febrile period of tularaemia usually does not exceed 10-18 
d.iys; in st rejjtomycin-treated ca.«es it is .'shorter, but the resorption 
of llie buboes is usually retarded. The disease is followed by a niiin- 
her of iiioiilhs of diminished working capacity, general indisposi- 
lion. loss of slrt'iiglh atjd of apjietite. 

An attack of tin* disease* confers lusting immunity, although early 
relapses are iiossihbn Sometimes tularaemia r»jns a protracted course 
and lasts li-i’ months, 

/Jiof'nosis. Tularaemia is diagnosed on the basis of the clinical 
picture of the disease and epidemiological data, and in the pul- 
monary form also on roentgen data. The diagnosis is confirmed by 
an allergic skin lest and an agglut Inat iot> test with a killed tularae- 
mia culture; tlie skit) test is performeil as follows. 

A 0.1 ml dose of tularin is administered into the forearm intracu- 
tancously w itli a s\ ringe having a thin needle. Erythema of the skin 


measuring 3x4 cm (and even more), swelling and infiltration ma> 
be observed in a tularaemia patient at the site of the injection 
hours later. Sometimes necrosis develops in the centre of the hM^^T- 
aemic area; lymphangitis and regional lymphadenitis are possible. 
By this test the diagnosis of tularaemia may be coiiGrined quite 
gaply — between the 5th and 7th days of the disease. 

tL allergic skin test with tularin is strictly specific. An epicu- 
taneous test with tularin containing 2.000,000 000 microbial bodies 
per 1 ml of the preparation has been additionally suggested for aller- 
gic diagnosis. The results are appraised in 48 hours. . , 

From the 8th or 9lh day of the disease an agglutination test with 
a killed culture of tularaemia bacteria can be used in diagnosing 
tularaemia; the test is made in test-tubes. The minimum diagnostic 
litre is a 1 : 160 dilution of the serum with subsequent increase in 
the titre during tests repeated within 3-4 days necessarily with com- 
plete or almost complete agglutination of the bacteria (-r-r“ er 

''"n/lhe''Xence of a local laboratory, where the agglutin.-ition tost 
may be performed, two or three drops of blood are taken rom tlu- 
pat^nl’s finger, are dried on a strip of cellophane and then sent 

in an envelope to the closest laboratory. 

Differential diagnosis. In cases where there are corresponding 
epidemiological data the disease must be differentiated from bu- 
bonic and pulmonary plague (see the chapters treating of these dis- 
eases and Table 4); it is additionally necessary to differentiate this 
disease from tuberculosis of lymph nodes and from lympliadenu.^es. 

The anginous-bubonic form should be differentiated from catarrh- 
al follicular and other forms of angina, including \ incent s an- 
gina necroses of the fauces in agranulocytic angina, and mononu- 
cleosis. If the bronchopulmonary form of tularaemia is suspectod. 
it should he differentiated from pneumoniae of various aetiology 
with the aid of a roentgenological examination and an allergic skin 

test with tularin. . 

Treatment Even in tlie absence of treatment tularaemia runs 

a rather favourable course, and mortality does not exceed 1 per 
cent. The use of antibiotics has brought mortality down almost 
to zero. The best results are produced by treatment with slrepto- 
mvein (0 5 g twice a day intramuscularly for 6-8 days). Biomycin 
is used with a good therapeutic effect (300,000 U 4 times per day 
for 6-8 days). In severe cases it may be combined with streptomycin. 

The disea.soinay also be treated with tetracycline (0.3 g 4 limes 
a day for 6-8 days). 

It is advisable to treat all forms of tularaemia with slrcploinycin 
by individualizing the doses and duration of the therapeutic course. 
If the disease runs a protracted course, it is desirable, in addition 
to antibiotics, to administer subcutaneously the tularaemia vac- 
cine in single doses ranging from 50,000 to 25,000,000 microbial bo- 
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Tahli* of Uiflon-nlial I>ii<nosIs of Bubonic Forms of luhiraeniia 

and Plague 




•O 



Tongue 



20-1190 


die« A total of 8 injections at 3-day intervals should be made. Sup- 
puration of a bubo requires an incision, an aseptic dressing and in- 
jections of penicillin and streptomycin. r.r 

^ Prevention. Extensive health education of the inhabitants of 

the areas where tularaemia occurs plays an important part in the 
prevention of this disease. To reveal mass incidence of tularaemia 

among rodents requires epizootic observation. 

\n important role is played by mass extermination of the rodents 
and prevention of their access to water reservoirs, wells and food- 

""^'Drinking raw water from open water reservoirs (in fields and 
\voods) is strictly prohibited. Every precaution must be taken m 

skinning water rats. , . , 

In controlling rodents— the reservoir and earners of the intec- 

linn no straw or chaff must be left in the fields. To prevent field mice 

IroTo iieslling in liay.'^tacks, ditches 40 cm wide and 40 cm deep must 
\)v (lug around tlie stacks. 

In areas with tularaemia incidence among rodents the bottom 
lavrr (311-3.') cm) of the stacks must not be threshed, but must be 

huno'd. riiicsikers working on contaminated stacks must Re sup- 
plied willi gloves, protective masks and goggles; these prccautm 
are i.arl icoUuly necessary in late harvesting and threshing. Zinc 

idjosphide sliould lx* used to exterminate ra^. c-jnn 

For siu’cific prevention of tularaemia N. A. Gaisky, a Soviet '-Cien 

de‘ eloped' a method of producing a living 
irotn a special strain of tularaemia bacteria m 19-^5. The ' accii e 
further studied in detail by D. A. Elbert. 1 ho vacci« 

adminiMered to pi'uplo who may contract Ihe nhvsiologic 

,l,„ir occuiK.lion, riu. vacei.ie is dissolved m f 

solution tlirectlv before administration. A drop ao„l,lp inci- 

'V'-"’" " iiii/ d"o;';/;h 

'-nilsol "!;: vaceinaUon are cheeked in 10-12 

lU,' site ot the incisions exhibit erythema, scxelling and minute 

'"T, menial ion ivilh tlie living vaccine confers immunily within 
3 3 weeks, the immunity lasting 3-o years. 


I'L.VGl i: (PFSTIS) 


U I iiarliculiirlv tlan':tMoU'i geiior.il iafoctious disease eaused by a 

roKUivf .igoiits of liaoiiii.irliack- siqil icaeiiua ; tlie disease is accompamed by 
.iiiivi.b'i.dde g.nenil iiit.-Niialioii. a sept icnliaeinonbagic proce.^s. reactiidJi of 
ll.f IVHiiiti riodet^ (bubnes) .Old affi-clinii of tlie skin and lungs (m accordanci 

with ttio iitriuiii "f iiifocli'-n). . . „,.o„ n,.vn<. 

iirirlhist.riraliuformutu.n. Tho plague l.as occurred since Murine 

lating epidomic.) of ihi> severe disease repeatedly occurred in Europe during 
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the Middle Ages and in modern times. The principal measures of contpdliiiL' 
plague were elaborated as early as the second half of the 18th century by 
D. S. Samoilovich and A. A. Sbafonsky. 

The clinical picture of plague was described in detail by physicians, partic- 
ularly by the Russian army physician A. Charukovsky, in the first half of the 
19tb century. 

The causative agent of the disease was discovered in 1894 by Vei>in and 
Kitasato. 

An important contribution to the elaboration of problems of epidemiology, 
epizootology and natural foci of plague was made in the beginning of the liOth 
century by D. K. Zabolotny and V. I. Isayev and subsequently by a number 
of Soviet autliors. 

The production of the highly effective antibiotic streptomycin (1044) has 
made it possible to treat this severe disease. 

Aetiology. The causative agent of the disease is Iho plague bacte- 
rium {Pasteurella pestis)-, it is a slightly ovoid bacillus 0.5-1.5:t 
long and 0.5-0. 6*1 thick. It is nonmotile, sporeless and gram-nega- 
tive. With methylene blue or fuchsin the plague bacteria stain t!ie 
most intensely at their poles. 

The plague bacteria develop well in artificial nutrient media. 
The causative agent long retains its viability in llm corpses of 
people and carcasses of animals, who have died of the plague, in 
the sputum of pulmonary plague patients and in the pus of buboes. 
It resists low temperatures for a long time and very well tolerates 
freezing. 

Boiling rapidly kills the plague bacteria; disinfectants (a 3 per 
cent lysol solution and a 1 ; 10 carbolic acid .solution) kill them in 
5-0 minutes. 

Epidemiology. Wild rodents (tarbagaiis, jerboas, marmots, go- 
phers, gcrbils and Geld mice) are the reservoir of the infection; in 
seaports rats may also serve as the reservoir of the infeclioti. Plague 
is an infectious disease with natural foci, and its spread among 
rodents determines the possibility of human infection. 

Man may contract the disease from rodents by direct contact 
with them or (more commonly) through fleas (mainly Xenopsilla 
cheopis) which transmits the infection from diseased rodents to man. 

The infection may bo transmitted from bubonic plague i)aliGnts 
to healthy people through the pussy discharges from buboes; in 
the pulmonary form of plague the sputum is extraordinarily con- 
tagious and the disease is transmitted by tlie air-borne (or droplet) 
method. 

Each case of plague must be immediately reported to the health 
services. The appearance of oven a single case of plague calls for 
a quarantine. 

Pathogenesis and pathologic anatomy. The causative agent may 
gain entrance into the human organism through the skin, mainly 
through biles by infected fleas (bubonic plague), through the air 
(pulmonary plague) and through the gastrointestinal tract (intestinal 
plague). 


20 * 
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Bubonic plague is characterized by a haemorrhagic inflammation 
in the lymph nodes, regional with respect to the atrium of infection, 
the disease progresses the buboes develop necroses, suppurate 
and form fistulae. Formation of secondary buboes unconnected 
with the atrium of infection (septicaemia) is possible. 

Pulmonary plague is marked by development of foci of haemor- 
rhagic pneumonia and numerous necrotic foci surrounded by areas 

of hvneraemic pulmonary tissue. , , , . , *• i 

Buboes in the mesenteric lymph nodes are typical of the intestinal 

form of plague. 



l ie. 72. “Chalk” tongue in plague patient (from Mohr) 


In ai»y form of plague the disease develops into haemorrhagic 
sepsis with affection of various organs; death may be due to acute 

cimilalorv insufficiency. , . , » . 

(linicai picture. Owing to a number of special features which 

charartcrizo the different forms of this disease each of them must be 

liuhonic form. The incubation period is 2-3 days; sometimes it 
fs prolonged to 6 davs. The disease sets in acutely with chills, a 
rapid and considerable rise in tomporalure, extreme general weak- 
la--, headache and vomiting. The consciousness is 
some patients are delirious. The pulse is small and feeble, the blood 
pre^^ure drops sharply, the heart sounds are very dull, and embryj^ 
cardia is possible. The tongue coated with a heavy white film-chalk 
tongue (Fig. 72) — is a characteristic symptom. , , 

No changes in tlio skin or underlying tissues are observed at tno 
atrium of infection (the site of the bite by an infected flea). 

The regional (with respect to the atrium of infection), most com- 
monly inguinal lymph nodes, enlarge and become plague buboes 
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(Fig. 73). In the course of 4-5 days, at a constantly high temper- 
ature (39. 5-40. 5X), the buboes may necrotize, soften and form 
hstulae through which pus is discliarged; the Dstulac close slowly. 
In some patients, especially in cases of early and vigorous treat- 
ment, the buboes are resorbed without suppurating. Even without 
any antibiotic treatment the bubonic form of tlie disease usually 
ends in recovery, although in some cases it ends lethally or develops 
into acute haemorrhagic sepsis; the latter, as a rule, ends in death. 



Fig. 73. Bubonic form of plague (from Mohr) 


Sometimes plague buboes long fail to be resorhed, become very 
compact and, as it were, sclerotic. 

Owing to the bacteriaeuiic process in the bubonic form of i)laguG 
secondary buboes may form in addition to the regional bubo; this 
form of the disease may also be accompanied by metastatic pneumo- 
nia and multiple pustular eruptions all over the skin. 

Primary pulmonary plague. This is one of the most severe forms 
of the disease; it is an air-borne infection transmitted on cbx<e 
contact of a healthy person with a patient affected with primary or 
secondary pulmonary plague. The patient is discomforted by a 
cough, pain in the chest (pleuropneumonia), high teiiij)eraturo (up 
to 4i‘^C) and discharge of sputum. 

The percussion and auscultation data revealed by examination 
of the patient are siigge.stive of focal pneumonia or pleuropneu- 
monia; however, these data are rather scant and do not correspond 
to the patient’s general grave condition. 

In the beginning the sputum is clear, giasslike, foamy and vis- 
cous (because it contains fibrin); it is less frequently of a inuio- 
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purulent character. From the second day of the disease the sputum 
becomes thin and pink or red, depending on the amount of blood 
it contains The sputum is often discharged in enormous amounts 
and contains a mass of plague bacteria. High temperature, extreme 
intoxication, cardiovascular dysfunction, a chalk tongue (see 
Fig 72) extreme excitement, delirium and aggression are all char- 
acteristic of this form of plague. The disease lasts from 1-2 to 3-5 
days and usually ends lethally. Pulmonary plague rarely occurs 

without a discharge of sputum. . j r 

The intestinal form of plague is rare and is accompanied by ex- 
treme intoxication and frequent mucosanguineous stool. It usually 
ends lethally, but, if the patient survives, it confers rather lasting 

Cutaneous form. This is the rarest clinical form of plague. Very 
painful pustules, ulcers and carbuncles develop at the atriuni of 
infection. Vast necrotic lesions of the skin are possible. If this 
form of the disease becomes complicated by septicaemia, secondary 
pustules and ulcers, unconnected with the primary localization of 


the process, appear. . , . u- 

Cutaneo-bubonic form. This form is characterized by a combina- 
tion of the pathologic process on the skin and development of region- 
al lymphadenitis; it occurs much more frequently than the preced- 
ing form. As a rule, no lymphangitis develops. 

Diagnosis. To diagnose any of the clinical forms of plague, it is 
exceptionally important to consider the epidemiological data, 
existence of'epizootics in the area of the patient s sojourn and his 
possilile contacts with rodents or plague patients. It is also necessary 
to take into account the acute, abrupt onset of the disease, the 

extreme intoxication and high temperature. .. u u • .i 
In bubonic plague, unlike most cases of ulcerative-bubonic and 

bubonic forms of tularaemia, there are no chanps on the skin at 
the atrium of infection, the softening and purulent dissolution of 
buboes occur earlier, and the patient's general condition is grave 


^^u'uie^pultnonary form of plague is suspected, it is necessary to 
differonliate the disease from the pulmonary form of anthrax and 


from croupous pneumonia. e xi j- 

All cases require bacteriological confirmation of the diagnosis 

(cultures of the contents of buboes and blood in the bubonic form, 
and of the sputum in the pulmonary form of the disease). 

A special metal box with a closely-fitting lid is used for the tr^s- 
portalion of the contagious material taken from the patient. Ihe 
closed sterile glass vessel containing the material must be wrapped 
in gauze soaked in a 10 per cent lysol solution. Laboratory workers 
must be equipped with a complete antiplague outfit. 

If the patient has pustules on the skin, their content is aspirated 
as follows: the needle of a syringe is introduced at the edge of the 
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17 ustule and is moved towards its centre, the syrin-e diawint; in 
the fluid from the pustule. From the aspirated material simar. 
are prepared for bacteriological examination. 

Before taking the juice from a bubo the sl^n over it i> 
with a cotton tampon moistened in alcohol. Then, ob.^erving he 
rules of asepsis, the needle of a 1-g -Record ■ syringe ,s introduced 
deep into the bubo and with a slow rotatory movement of the sucker 
a Rule of the juice is aspirated. If this operation ^ 

enough juice, it is necessary to inject into the bubo \w h tin >aim^ 

syringe 0 2-0.3 ml of sterile physiologic solution and ^\ltb a 

movement of the sucker aspirate from tlie bubo 71 

With the same noodle and syringe one drop of juac fiom llu 
bubo is placed on each of 2-3 slides, and smears are made: the .^mears 
are dried in the air and are stained by the Gram method. Mi lo^ 
scopy reveals ovoid bacteria often more intensively stained at tiuii 

*^^13ubo juice is inoculated in agar plates contaimng (0.3 per ceiil 
of their weight) defibrinatcd rabbit or horse blood; rough 
with a darker brown or greyish-white somewhat elovMed ceiitu 
appear on the agar plates within 24-30 hours of growth. The smear> 
pre^pared from these colonies and stained by the C.ram method are 
examined for bacteria under the microscope (the bacteria aie dI^- 

^"^At The same time, for purposes of ideutincatiou with the causa- 
tive agent of plague, the agglulinability of the isolated batleiia 
with a specific serum and their lysis by a specific haclenopliage are 

Tim little juice remaining in the syringe after the ^ 

the huho is diluted in the same syringe with -i ml of sterile pli>-M- 
ologic solution and then administered to two guinea pigs ni rapor- 
itoneally or subcutaneously. The aninial.s die exhibi ing a iMmal 
pathomorphological picture of haemorrhagic sepsis; plague batlena 

may bo isolated from llioir organs. 

To confirm the diagnosis of the .septic form of plague, it is nec.>- 
j^arv to take from the ulnar vein 5 ml of bb't>‘l * 

of it in the afore-mentioned agar plates and 3 ml m l-o ml of nual 
ooptone broth (containing 2 ml of haemoly.sed rabbit, rani or lior-e 
idood); moreover, 1 ml of the blood must be administered iiitiapei- 
iloueallv to 2 guinea pigs whicli die exhibiting pbonomeiia of 
baemori-bagic septicaemia. The growth of plague bacteria m the bro h 
is characteristic: they appear as flakes forming a oose precipitate 
Oh the floor of the vial and suspended in a clear liquid. 

In the pulmonary form of plague the sputum collected in a .-^ten e 
cup is immediately examined, for which purpose smears are made 
on «lide«. stained by the Gram method and microscopod , an in- 
oculation is made iii the afore-monlioned agar plates, part <>f 'he 
sputum is emulsined by a sterile physiologic solution m a 1 : - 



volu.nc ratio and 2 ml of tliis emulsion is administered intraperi- 
toneally to guinea pigs (the pigs soon die exhibiting phenomena 
of liaemorrhagic septicaemia). In all cases the material for bacte- 
riological examination must be taken from the patient before the 

beijiiininu of antibiotic treatment. 

Prognosis. Witli the modern methods of treatment, especially in 
cases of bubonic plague, if the treatment is early and vigorous, 
the prognosi.s is favourable. In cases of primary pulmonary plague 
the prognosis is much more serious. 

Trealmnnt. All palient.s are subject to strictest (and if possible 
individjial) isolation iti specially adapted hospitals. Thorough 
current disinfection with an 8 per cent lysol solution is carried out 
at I lie patient's bedside, .\flcr recovery of plague patients and their 
di-^cliargi- fn'iii the hospital, as well as in cases of death, all personal 
1 -HVcls wliii'h W('i'i‘ used by the patients are disinfected and the things 
wliii'h are of lilllo value innst be burned. The corpses of people who 
liave died of plague must be cremated; if they are buried, the graves 
must ho ill loa'^l 2 m deep, the bottoms of the graves must be cov- 
rrctl with a of chluiiilcMjf 1 iiiic; 1 ho cuf fins must also bt‘ covered 

with chbuid.- of lino- before they are covered witl» earth. In cases 
of pii I mon,ii\' jiliigiie or inotastiitic pneumonia the s[)ntum must 
di^inf.rtrd with an 8 percent lysol solution; the dishes used by 
liiMils iiur-t he iniin(‘rs«'d for 2 hours iu a 3 per cent chloramine 

. Ill ii ifi ;iiid I lien boiled . 

'! tu- por^onnel iillendiiig plague patients must wear protective 
( 1 1 \ iM ii 1 Is . rulibiT liools and gloves, special lua.'^ks and goggb’>. 

I he treiitiiieiit t*f plague patients with antibiotics and drugs 
nni>t l.egin iis early iis pok<ible. Good results are produced by Ireat- 
llll■lll with massive doses of_ .^Irt-plomycin (l.OUthdtH' I 3 limes 
per iliiv in I ramusculurly for days): in cases (if pulmouary and 
inli'stiiial phigiie the daily dose is increa-^ed (3.5-4 g of .'^treploiny- 
. ill piT day during the first 3 days of treatment and then 2.0-3 g per 
day), .•'omc 2021' g of the anlihiolic is administered per course of 
Inmlineiit. The injections of streptomycin may be combined with 
siilpli.i drugs admifiist<‘reil per os. In sev<-re cases an ant ibaeterial 
serum i.'< ailmiiii<lered (lli(i-2oti ml per day) in addition to slreplo- 
iiiu iii. In order t<i .'Upport t be eard iovas<-nlar functions it is advis- 
.ihle to give the patients injections of epliedrine combined with 


h. 


•.iinplior. IMimtifiil sulnutaiieou^ and drip intravenous infu.-ions 
I'f physiologic soluli-m and .5 p4’r cent gluco.^e solution are hel|>ful- 
.\ii attack of till- <lisea<e coiihus lasting immunity. 

I'l.ig'K’ Cl 'll \ ai c>C''ii I s itia\' not he discharg(‘d from hospital liefore 
i.ii, iiioiilli has ei.ip-ed since the d isa[' [learanee of tlie clinical symp- 

loiii'. In ra'i-.' of lull and cnlaiieo-huhi'nic forms of the disease 

it is add it ion a 1 1 V nei essary to ohtain iiegatiN’e results from Inicte- 
riological ex.iin inai ion of two .'•pecimeiis prtHluced by puncture.'' of 
the I'uhoes at 2 -d.iy intervaN after the l-'ilh day fiauii the time of 



disappearance of the plague syinplonis. In cases of pulinun.try 
plague and metastatic pneumonia patients are discharged only after 
examinations of the sputum for plague bacteria have rej)eatecily 
yielded negative results. All persons who liave had any contact 
with a patient are subject to individual isolation for ‘J da \2 and, 
if these persons have been administered antibacterial serum, the 

isolation is prolonged to 12 days. 

Prevention. Since the plague incidence among humans is closely 
connected with the epizootological situation it is necessary tliat 
the antiplague stations located in endemic foci should contimmu-ly 
watch out for a possible spread of plague among rodents. 

In seaports quarantine measures are carried out whenever neces- 
sary to prevent plague from being brought in by ship rats. 

Rats are exterminated with zinc phosphide and the use of traps. 
Wild rodents are exterminated with chloropicrin, especially if 
there is any danger of plague being spread from endemic foci; gnod 
results are also produced by dusting the burrows of wild rodents 
with zinc phosphide and zoocoumarin (3-(a-phenyl-.^-acetylc‘lhyll 

4-oxycoumarin). .... 

Upon discovery of even a single case of plague it is necessary to 
establish a quarantine over a sufriciently largo territory surround- 
ing the place where tiio case has been discovered; a special way of 
supplying the population of the given community with the necessi- 
ties of life must be established, and people should be a!luwc<l t.) 

enter and leave only by special permit. , , ,, 

To exterminate fleas, dwellings and production buildings .should 
bo dusted with a 10 per cent DUX iiowder or hexachlorcyclohexano 
(8 g of powder per 1 .square metre of floor space). Gas disinsection 
with chloropicrin (15-20 ml per 1 cu m of space for 2i liours pin- 
vided the premises are made airtight) is even more olfective. 

The rules of hospitalization have already been dealt willi. .\!l 
the attending personnel must be thoroughly instructed and provided 
with special protective coveralls, goggles, and rubber boots and 
gloves. Postmortem examinations of people who have died of plague 

are made with great precaution.s and according to special insli uclioii>. 

The following measures arc necessary to liquidate a circumscribt'd 

plague focus: , , i i 

(1) strict isolation of patients, individual care and rational 

Ireatincnl; , , , , . . 

(2) isolation for 9 days of all persons who have had contact with 

plague patients and their preventive treatment with streptomy- 
cin; if these persons have been adinini.'Jtered antiplagno serum. 

their isolation is prolonged to 12 days; 

(3) thorough disinsection, deratization, and disinfection of the 
clothing and other things, a.s well as the premises in the focus: 

(4) house to house canvassing to reveal plague patioiils and 
persons wlio liavc had contact willi lliein. 
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An auxiliary role in the prevention of plague is played by in^ 
culations with a living dry vaccine which is dissolved in a sterile 
physiologic solution directly before administration. The vaccine is 
administered intracutaneously and epicutaneously (scarifications 
with Jenner’s vaccination lancet). The inoculations confer immimity 
for a period of one year. Revaccination is performed 6-12 months 
after vaccination, depending on the epidemiological situation 
The inoculations serve to supplement the measures aimed at 

liquidating the circumscribed plague focus. 

For passive immunization persons who have had contact with 
plague patients are administered antiplague serum (100 ml sub- 
cutaneously). 


FOOT-AND-MOUTH DISEASE (APHTHAE EPIZOOTICAE) 

The ioot-and-mouth disease is an acuto zoonotic infection trar^mitted to 
luaii from diseased even-toed animals; it is accompanied by a febrile reaction 
and development of small vesicles (aphthae) on the oral mucosa, around the 

Owing to its characteristic 

cases of the foot-and-mouth disease among humans and animals ha^e been 
U,K>wn since antiquity. The possibility of f 

diseased animals to man was demonstrated only at the end of the 18th c®Qtury. 
In 1807 Loeffler showed that the causative agent of the disease passes through 

hactcria-relaiuing fillers. 

Aetiologr/. The causative agent of the disease is a special strain 
of lillrablo virus {Dermaphilus pecoris) which parasitizes in the 
patients’ epithelial colls of the oral «nd m tlie skin at t^ 

atrium of infection. The virus may spread with the blood flow, 
wUicli explains the secondary localizations of the causative agent on 
parts of the mucosa and skin far-removed from the atrium of infec- 

Three strains of virus (A, B and C) differing in their antigenic 
properties are known to cause the foot-and-mouth disease. Their 
iiKupludogical properties have been very well studied with the aid 
of the electron microscope. The virus is an oval-shaped elemontar> 
particle S-20 .t in size. It is stable in the external environment and 
resists desiccation (for example, in milk powder) and freezing (in 

Kpuletnivlogy. Cattle is the main reservoir of the infection in 
nature, but the disease is also observed among other animals— 
shc»-p, goats, camels and hogs. 

Young animals are particularly susceptible to the foot-and- 
nu.uth disease. The infection is transmitted from diseased animals 
lo healthy animals through common watering places and pastures 
and as the result of unsanitary maintenance of cattle-yards. 

In animals affected with the foot-and-mouth disease the causative 
agent circulates in tlie blood and is eliminated in the urine, faeces, 
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milk and fealiva. In infected cows tlio virus may also be found in 
the contents of the vesicles appearing on the oral mucosa and on 
the udder. Animals affected with the foot-and-mouth disease devel- 
op numerous vesicles and blisters on the mucous membranes of 
the mouth, nose, gums, lips and hoofs (hence the designation — foot- 
and-mouth disease). 

Man contracts the foot-and-mouth disease from infected animals 
mainly through milk (GO-65 per cent of all cases). 

Less frequently humans contract this disease througli direct 
contact with diseased animals, when the virus gains entrance from 
the contents of the vesicles, urine and faeces of the animals itito the 
human organism through scratches and abrasions on the sUin. 

Pathogenesis. The causative agent of the disease penetrates into 
the damaged oral mucosa and produces the primary affect (small 
aphtha) at the portal of entry. From the portal of entry tlie virus 
passes into the general circulation; this occurs at tiie very end 
of the incubation period. With the blood flow the virus comes back 
to the oral mucosa and causes development of several vesicles 
(aphthae). The virus brought by tlie blood flow to the skin settles 
in the latter and forms vesicles at the base of the nail bed, on the 
fingers and toes. 

An important role in overcoming the infection is i)layed by 
virucidal antibodies. An attack of the disease confers lasting 


immunity. 

Clinical picture. The incubation period averages about 6 days 
(it varies between 2 and 6 days); in rare cases it may last up to 
10 days. The disease sets in acutely with chills, after whicli the 
temperature rises to 38.5-39'C in tlie course of 3-4 liours. 1 ho cliai- 
acteristic complaints of the patients arc headache, general jaded- 
ness, diminished appetite and muscular pains. Soon the jiatients 
develop a burning sensation in the nioutli as a result of tlie pain 
caused by chewing solid food and formation of vesich’s (aplilhae) 
filled with a clear fluid and localized on the oral mucosa (Fig. / i). 
At the same lime the patients begin to salivate copiously. 

The temperature is elevated for a period of 5-G days; small super- 
ficial ulcers form at the sites of the initial aphthae. The oral mucosa 
is inflamed; this is accompanied by copious salivation. At the end 
of the febrile period the blood shows cosinophilia; imiderate 
leucopenia is le.ss characteristic of the condition. Recovery is accom- 
panied by epitholization of the ulcers on the mucosa. 

Diagnosis. To establish tlie diagnosis, it is necessary to lake into 
consideration the epidemiological data and the clinical picture 
of the disease. The foot-and-mouth di.sca.so is characterized by aii 
acute onset with a sensation of burning and pains in the mouth, 


especially when chewing solid food, copious salivation, aiihthous 
eruptions on the oral mucosa, tlie tongue and at tlie nail hod of 
the fingers and toes with subsequent ulceration of the vesicles. 


31.5 



the foot-and-mouth disease, and there are no eosinophils in the 
‘’'The diagnosis of the foot-and-mouth disease may be conBmed 



l iu'. <•'*• 


Aphlliaf 'fti oral iiiucosa 


in foot-and'inoutb disease 


"i 'art £ 

vlihouL'h Iho fuol-nnd-moulh disease is accompanied 
l,v a^'lmmln'r uf subjeciive disturbances, it generally runs a favoura- 

!: iu^). H :ieveic^ m Uie ora -i^ ^.i. 

So a dose of O.:i-tl.',.o « tfor adults) at a IS-liour interval (a total of 


2 injections). Directly before administration the drug is dissolved 
in 10 ml of twice-distilled water. It is administered slowly-ovcr 
a period of 2-3 minutes. Treatment with osarsol (acetarsone) is less 
effective; this drug is administered per os (0.2o g 4 times per day 
for 4 days). Favourable results may be produced in individual 
cases by treatment with biomycin (3,000,000 D 4 times per day fi*r 

The^^ulcers formed at the sites of aphthae are cauterized with 
a 4 per cent silver nitrate solution by means of a cotton swab. 

To prevent secondary infection, the oral cavity must be repeat- 
edly (3-4 times a dav) rinsed with a (1 : 1,000) rivanol (--ethoxy 
6,9-diaminoacridine lactate) solution or a 1 per cent potassium 
permanganate solution. 

Prevention. To prevent the foot-and-mouth disease, no raw mi k. 
or products prepared from raw milk, must be consumed, especial y 
in areas where cases of the foot-and-mouth disease have been ob- 
served among cattle. It is necessary to take every precaution while 
caring for infected animals, i.e., to wash the hands frequently and 
wear special clothcs-an oilcloth apron, rubber gloves and boots- 
whenever necessary to contact animals affected with tlie foot-and- 

mouth disease. • • 

To control the foot-and-mouth disease among anima s, it is neces- 
sary to exercise constant veterinary control (reveal and isolate 
diseased animals, inoculate them against this disease) and to carry 

out sanitary measures in cattle-yards. , . . , .i 

On the cattle farms unfavourable as regards foot-and-mouth 
disease incidence it is necessary systematically to clean llie cattle- 
yards, make composts, disinfect the cattle-stalls, urinals and feed- 
ing-throughs with chloride of lime, and disinfect the manure in 
the composts. It is strictly prohibited to sell or consume milk Irom 
' cows affected with the foot-and-mouth disease. Boiling or pasteur- 

ization of milk is an important factor in the prevention of the foot- 

and-mouth disease. 



IV, 


AIR BORNE (DROPLET) INFECTIONS 


The characteristic epidemiological feature of this group of diseases 
is that a healthy person becomes infected by a patient on close 
contact, i.e., the infection is transferred by droplets of moisture 
containing the causative agent. In coughing, talking and sneezing 
r patient (or carrier of the infection) excretes into the external 
environment minutest particles of mucus containing virulent mi- 
crobes; when these microbes come in contact with the mucous “^em 
branc'! of liie upper respiratory tract of a healthy person they may 
g V Vise to .\JL. Many air-borne (or droplet) infections are very 
contagious and affect large numbers o people who are in contact 
with patients; this happens, for example, m the case of measles m 

children's institutions. , , 

Catarrhs of the upper respiratory tract and the nasal mucosa 

are responsible for the spraying of mucus from the and n^o- 

pharvnx during talking, coughing and 

fhat' nearby healthy persons may 

of air-borne infections often increases during the cold time of the 
year owing to the frequency of catarrhal changes in the nasopharynx 

air-borne infections n>ay be bacterU 
(dipblboria, wbooping cough) and filtrable viruses (smallpox m- 
fluenza). Some air-borne infections may result in bacteria-carrymg, 
as is soinetinies the case in diphtheria. 


CHICKENl’OX (VARICELLA) 

Chickenpox caused by a filtrable virus is an acute infectious 
disease of children; it is accompanied by a febrile reaction and a 
characteristic vesicular eruption all over the skin. 

Actiolufpj. The disease is caused by a special strain of mtrame 
virus (Stroni'i/loplasnia rariccllae) which is found mainly m that 
fluid of the vesicles appearing on the patient’s skin; it is present 
in the vesicles during the period of "flourishing” of the eruption 
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and disappears by the time the crusts fall off. \ irusacinia— cir- 
culation of the virus in the blood — is also observed. 

The virus is unstable in the external environment and is <iiiickly 

destroyed bv desiccation. 

Epidemiology. Chickcnpox is a rather \vide.spread disease inainly 
of younger children, although now and then it occurs in yuiitliv. 
Patients— from the onset of the febrile period till tlie falling-oif 
of the crusts — are the only source of the infection. 

By one of its symptoms (vesicular eruption on the skin) cliickcn- 
pox somewhat resembles smallpox, but it differs from the latter 
disease completely in its aetiology, immunology, most imiiortiinl 
clinical manifestations, favourable course and prognosis. 

Chickcnpox is transmitted through tlie air (at the end of the 
incubation period and during the first 3-4 days of the eruption) 
and by contact (during later periods of the disease). Chickenpox 
patients are very contagious, especially during the early iieriod ..f 
the disease. All children living in one apartment or hostel witli 
rooms connected by a common corridor must be considered infected 
with chickenpox even if only one child has fallen ill. This similarly 
applies to nurseries and kindergartens where a quarantine mu>^t 
be established for 21 days upon the appearat>ce of even one sick 


child. 

An attack of the disease confers lifelong iminiitiity. 

Clinical picture. The incubation period averages 15-1 < days 
(and may vary between 11 and 21 days). There are hardly any i>rial- 
romal symptoms. 

In individual, rallior rare cases a prodromal eruption may appear: 
it looks like a scarlet fever rash. The eruption does not have a favour- 
ite localization, may spread all over tlie body and lasts for several 
hours. Sometimes the prodromal eruption may appear in tlx* pre- 
sence of the true chickenpox eruption. 

Soon after the rise in temperature (38-30 C) a rather abundant 
eruption in the form of small (1-3 mm in diameter) round r«)"'e- 
colourcd macules ajipears on variou.s jiarts of the skin and mucous 
inemliraiK's, mainly of the nasopharynx and the fanc(‘>. Subsequentl\ 
the eruption undergoes a transforinalion: in a very few hours the 
rose-coloured macules change to vesicles filled with a cb'ar liquid. 
A narrow red inflammatory rim forms along the periphery of indi- 
vidual vesicles. Some of the vesicles are pilled in the centre, 
which increases the purely external resemhlance to the >niallpox 

eruption. 

During the days immediately following, an additional eruption 
of roseolous elements breaks out on the skin of the cliickenpox 
patient, these elements soon changing to vesicles. It should be 
remembered that in chickenpox many vesicles dry up or burst the 
day after their appearance, or the patient scratclies them so that 
crust.s are formed in their place. The eruption is characteristic for 
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its pobjmorphism, i.c., simullanoously with fresh elements there are 
liur^t vesicles and even dry crusts on the skin. 

During the first (v7 davs of the disease vesicles may repeat- 
edly break out in spurts. At the end of this period the temperature 
returns to normal. The contents of some of the vesicles grow turbid 
hefor.' tlie vesicles burst. The vesicles forming on the mucous mem- 
branes of ilie moiith, pharynx and larynx and on the conjunctivae 
of till' eyelids may easily ulcerate, which makes possible the pene- 
tration t>f secondary infection with development of septic proc- 
esses. ft is therefore necessary strictly to observe personal hygiene. 

The blood picture is scarcely characteristic: it usually exhibits 
but mibl leucopenia. 

Ill most cases cliickenpox runs a favourable course, and lethal 
i-i >,iilts .ir«‘ but extremely rarely oKserved. In young children witli 
iintrition.il di.-order.s (malnourisbod, undernourished) or with a 
iiiivoil infection (diphtheria, scarlet fever, measles) chickenpox may 
(on-i.l.'iably airuravate tlu* prognosis. In such children suppuration 
of the skin eruption with development of abscesses, phlegmons 
aihl ,'.'|i>is is possible. Tlie presence of n\imerous vesicles on the 
(iinr.iiH rnombranes of tlie upper respiratory tract may serve as 
till' r,Mi-o of l.iryngeal ooiiotna. 

Ill f.ivoiiral'le eases the disease lasts a total of about -0 days 
(until tlo‘ crusts have fallen off). 

In I asr- where the disease runs a normal course and in children 
who have l>een given gamma-globulin or antimcasles serum for 
pr- vriiiive pmjioses, atypical forms with mild skin eruptions may 


variants of a more severe, although rare, course of the 
.!i~ mainly in emaciated 2-0-year-old children, arc known. 

I 'I iiio>l case': I’hiekeiiilox pxhil>its a cliaracleristic clinical pic- 
liii,. i.iit the following forms of the di.^ease are also possible. 

I. PushiUtr /o'-m. In this form the eontenls of the vesicles become 
piiiiilrnl. Ibe V. 'sides M>)t infrequently contain blood, the centre 
of ilio vesicles is |MlU'd and an annular infiltrate appears around 
iheiM the Inirsl pustules dry. sanguineous crusts are formed; 

ihr eiu>ls f.itl off oiilv ill the fourth week of the disease. Such cases 
.r,v,,i|y resemble .-mallpox. jiiid it is therefore particularly neces- 
r.iry careful I V to differentiate this ili^ease from smallpox (see •‘Small- 


* lUiJhms /■■rrti, I'liis form is rare: large blisters filled with 
a rliMf ihiiil ftU'in hii iIu' 

;‘i. (itint^r('n>>us /^rm. uf a .'sharply lowerod j^tMieral rosist- 

.iiier of tlie org.iiiism due to avitaminosis and alimentary dystrophy 
a g.iiigrenon< form i*f iliickenpox may be observed. In these cases 
a number of vedcle-: enlarge ami fill with a pyosanguineous fluid; 
an inflamm.itoiy (iiyperaemic) zone appears around individual 
vesicles. I In n the vesicles burst and necrotic scabs form in their 
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Dlace Disengagement of the scabs exposes deep and long-unhealiiig 
ulcers. The gangrenous form of chickenpox runs a severe course 

and may become complicated by septicopyemia. 

4. Haemorrhagic form. In some cases the vesicles on the >kin 
may fill with a haemorrhagic content, while multiple petechiae 
form on some parts of the skin free from the eruption. The develop- 
ment of the haemorrhagic form of chickenpox is usually accompa- 
nied by septic complications. 

An attack of chickenpox confers stable immunity. 

Diagnosis and differential diagnosis. The characteristic temper- 
ature reaction retained to the end of the eruption, the successive 
transformations of the eruption elements with new eruptions repeat- 
edW breaking out on the skin in spurts, simultaneous presence of 
various phases of development of vesicles, and leucopenia in the 
blood considerably facilitate the diagnosis of typical cases of chick- 

^"^^Uferential diagnosis. The disease must be differentiated from 
smallpox mainly in cases of its pustular form and in the event of 
epidemiological indications that smallpox may have been brought 

into the given area. .. . . . i 

In differentiating the disease from smallpox it is primarily neces- 
sary to ascertain the epidemiologic data, including (a) whether or 
not the given patient had any contact with smallpox or chickenpox 
natients for 22 days preceding the onset of the disease, (b) whether 
or not the patient has ever had smallpox orchickonpox, and (c) wheth- 
er or not the patient was vaccinated and revaccinated again>l 
smallpox for 3 years preceding the onset of the disease, with a posi- 
tive skin reaction at the site of the vaccination indicating the ab- 
sence of immunity to this disease. in 

Following this the patient must be carefully examined and all 

available clinical data must be considered. 

It is necessary to take into account that in clucUenpox pa icnts 
prodromal phenomena are cither absent or are feel. y . narked a.td 
show no peculiarities; the tomper.nture is elevated till the enc o 
the eruption period wl.ich lasts (i-. days; tl.e small ves.cles, h led 
with a clear lluid, on the skin and mucous menihraues are at dil er- 
ent stages of development (polymorphism of the eruption): llie 
blood exhibits leucopenia; the fluid in the vesicles contains a num- 
ber of giant multimiclcatc colls well seen in stauie<l prepara- 
tions under the microscope. Chickenpox usually runs a favourable 

‘^'"in'^cases of smallpox the patient’s condition is quite serious 
already during the prodromal period, the general phoiiomona are 
■ strongly pronounced, the temperature is high, and there is a char- 
acteristic roscolous-petechial eruption in fcunoral triangle ami 
in the brachial triangle. In the beginning of the eruption the tem- 
perature falls and then rises again at tbc lime of pustulalion. Small- 
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pox vesicles are muUichambered and do not collapse when punc- 
tured with a sterile needle. . ^ 

It should be remembered that in smallpox the eruption is mono- 
morphous and that it localizes mainly on distal parts of the body 
(forehead, hands); the eruption lesions have a compact base (see 

Differential-Diagnosis Table in “Smallpox”). . ii- u 

Epidemiological data play an important role in the establish- 
ment of the diagnosis. . „ . n -e 

In cases of the least suspicion of smallpox, especially if tne epi- 
demiological data make this disease quite probable, and if it is 
impossible to establish a sufficiently reliable differential diagnc^ 
sis, it is necessary to carry out the anti-epidemic measures required 

by the appearance of smallpox. . t . j ^ ^ 

Treatment. Chickenpox patients are usually isolated at home 

and only severe cases are hospitalized. , u i i 

The skin eruptions are painted with a 1 per cent alcohol solution 
of methylene blue; in cases of intense itching it is necessary to paint 
the skin with a 5 per cent alcohol solution of menthol. In the pustu- 
lar and gangrenous forms of the disease the patients must be given 

penicillin injections. , , 

Prognosis. Typical cases of chickenpox run 
In severe cases of this disease in dehilitated children and in cases 
where chickenpox is combined with other infectious diseases the 

^ Prevention. On the appearance of a case 

or kindergartens a 21-day quarantine is established. V"® 

never had chickenpox. but at the given time had contac with a 
natieiit are excluded from children’s institutions for the same 
nnr n 1 of time. In cases of mixed infection (for example, chicken- 
pox and measles) patients must be hospitalized and placed m sepa- 

^‘^ChflS^who had any contact with a 

nronhvlactically administered anlimeasles serum (50 ml) or gam 
La--lobulin (2-3 ml). Patients kept at home must be isolated as 
much as possible from children who never had chickenpox. 


INFLUENZA 


Influenza is an acute infectious disease caused by a filtrable 
virus of various serological types and characterized by symptoms 
of general intoxication. The disease produces a number of aisturD- 
ances in the activities of the nervous and cardiovascular systems 
and is accompanied by a short febrile period often with affections 
of the mucous membranes of the upper respiratory tract. Jnlluenza 
may occur, as single cases and as widespread epidemics. 


322 


Brief historical information. Human diseases with llie i-!iiikal 
picture of modern influenza were known to physicians even m an \- 
Suy Extensive epidemics of influenza often 

actL of pandemics, have been repeatedly described since the _ 
‘^‘^'po^urinQuenza pandemics wore ol>5erved_ “ianof 

of the 19th century (1830-1833, 1836-183<, 184/-18-r8. 1689-1890). 

The 1918-1920 inllueaza pa.i.lon.ic nssume.l 
n nffpclptl countries not only in liurofie and Ahuticu, hut .il-i tm itu 

continents. During tins pandemic exceptionally „^oro 

a toll of many human lives; subsequently cases of inHucnza ran a inucn more 

another influeiiita pandemic; the disease was caii-ed by 
type A. vLur Outbreaks of influenza caused by the smno viru. wore t.bse^^e,l 

in a number of communities in the beginning of 1-laJ. nUrtble 

In 1933-1934 it was demonstrated that influenza is caii.-td 1. ‘ 
virus and the disease was experimeutally produced 

and white rats were used as an experimental model d .Imri- 

in virology, immunity and laboratory 

tion of methods of acUve iiiuuunjzation Ihe uim* 0 , • 

wide scope since 1042. The problem of influenza was given all round 
ation in Die studies of Soviet scientists; however, 
diagnosis of the disease and of its specific prevonlion b> ‘ 

vaccines continues to bo the imniodiale ta^k of llie in\fh-.U >ia. 

Aetiology. Influenza is caused hy a filtrahlo virus (P«™m'7>/'!/- 
lus grippusus) of several serologic types {A. Ai. A 2 , , J' 

the most is now known about types A, Ai. Ao, (A.xsi.iOr A^-) j • 
Some authors consider types C and D virus as belongnng to the 
causative agents of parainfluenzal diseases. Hie clinical pit lure 
of influenza produced by all of these types is laigely it same, 
except cerlain peculiarities depending on Iho biologic piopti los 

of each particular type. , 

Today the predominant type of influenza virus tiiculalm^ be- 
tween patients and healthy (disease contracling) people is type A 2 . 

The extremely severe clinical course of influenza during the 1 Jlo- 
1919 pandemic was apparently due to the high virulence of the caus- 
ative agent — passage viru.s which turned out to he highly adapted 
to the human organism during its continued transmission from 
patients to healthy people under epidemic coiKlilioii>. 

The causative agent of influenza parasitizes in the epillielial 
cells of the upper rospiralorv tract, liberating in I he process o 
its mclabolisin and disintegration toxic substances which arc respon- 
sible for the general intoxication of tlic organism. 

The influenza virus is represented hy spherical elementary 
tides well seen under the electron microscope when magniUed 

40,OUO-(50,000 limes. 

The virus may ho cultivated in the pulmonary tissue of white mice 
or on the chorioallantois of the chick embryo. By centrifuging it 
it is possible to obtain a pure culture of the virus pathogenic not 
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only to man, but al.so to certain laboratory animals (white mice, 

"‘'vfrus-noiuLlrzTng’antihodies circulating in the blood accumu- 
late n the patient's organism; the blood ’'the 

survived an attack of influenza is also capable of inhibiting the 

the influenza virus quite rapidly 
.u‘inl4naes under the action of sunlight, heat {above 30 C) and 
di infeciants and as a result of desiccation. In the mucus sprayed 
from the patient’s nasopharynx during sneezing and coughing the 

virus retains its viabilitv for quite a long time. 

D, .tailed studies of the properties of the virus of various strains 

anil len.iogic types have made it PO-f ^ 

cuideininlogic peculiarities of mfluenzal infection. It was lou , 
for example, that the inadequate immunity conferred ^ 
of in4 i nz. is due to the variability of its causative agent 

‘ Patients are ^ r^d^ys ^f 

cases; they are particularly contagious during the first 1 - day 

'''wi'.iTe"cougliing, sueoziug and talking a patient sprays into the 

latds of people in everyday life, ° the Xclior On coming in 
oxtensivo possibilities for upper 

contact withrt lie ™®“p^^rson the influenza virus penetrates 

[lin’.'ugh tiie mucous membranes, enters the general circulation and 

:::h3£3;s.s — ^ y=.“s.5=s 

"^'Vl'/'liuack of influenza does not confer ‘’“eq-t; 
:’.;;"i3e^urvi;o,i ai:' “lack of L disease; recur^t attacks of 

■'■ir^^ouid t =b:^^'£hr^.i^^j:^/f:iil;lrmg inf^tion 

w.lli innueuza include cooling, upper respiratory hich 

ticilitale llie penetration of the virus, and ^ 

'he paihogenic b.aclorial flora usually present m the 0^“' 

'liio foregoing harmful factors lower the general 

hum.'in organism and, on eutllcieutly close contact of a healthy 

person with an influenza patient, facilitate mfectioi 
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nueuza virus. However, the role played by the foregoing factors 
in increasing the susceptibility to the disease must not be over- 
estimated because influenza cases may be observed not only during 
the cold and damp time of the year, but also in summer, true, 
epidemic outbreaks in the moderate climate zone usually occur 
in autumn and winter, and especially frequently in eail\ >jiiing 

(March-April). . , , . ^ 

It has been established by virological studies that of the influenza 

epidemics observed in the USSR in recent years the one m the 
spring of 1949 was caused by type A virus, the one in the autumn 
of 1949— by type B virus, the epidemic of February-March IJo-— by 
type Ax virus, and the 1957 and 1959 epidemics-by type A 2 viru.*^. 

The regular feature in the appearance and development of influen- 
za epidemics is that the highest incidence of the disease is observed 
15-20 days after the outbreak of the epidemic and that the incidence 
subsequently gradually decreases. The epidemic outbreak lasts 
a total of 2-2.5 months. Outside the epidemics the cases of influenza 


are sporadic. 

Pathogenesis and pathologic anatomy. After gaming entrance 
into the human organism through the upper respiratory tract the 
influenza virus attacks the mucous membranes of the fauces naso- 
pharynx and trachea, and then lodges in the epithelial cells lining 
the upper respiratory tract. Soon the causative agent begin." o 
circulate in the blood, but virusaemia is not an esseritiiU part of 
the pathogenesis of influenza and lasts but a short time, ihe main 
manifestations of the disease are a.ssociated witli the effect.s produced 
by the toxic products of the filtrable virus on the nervou.^ and cardio- 
vascular systems (disorders of their functions) and on metabolism 

(disturbances in metabolic processes). 

Influenza now runs a rather favourable course and letlial Cii.^es 
are quite rare, but wo must not overlook the possibility of <teath 
as the result of severe toxic forms of influenza or concurrent comi)li- 


cations. , , , , , 

Pathoanalomic examinalions of corpses of people who have died 
of influenza reveal a picture of aciitcst catarrhal laryngotracluul is 
which, in some cases, is of a fibrinons-lmeinorihagic character. 
Pathohistological observations show markeil degeneration of celts in 
various organs (including the central and peripheral nei\ous 
system) and necroses in the liver, spleen and lyxnpli nodes. Ca>es 
of influenza complicated by pulmonary pathology reveal nuinerous 
foci of serous-hacinorrhagic, confluent or hbrinous-haiuiiori liagic 

pneumonia. . . n j • .i 

The extremely severe clinical 0001*50 of iiiilueiiza during ine 

1918-1919 pandemic was characterized by development of cntairlml- 
haemorrhagic and lihrinous-haemorrhagic hroiichitides and luon- 
chiolitides, extensive haemorrhagic pneumoniae, haemorrhagic en- 
cephalitis and acute inlerslilial myocarditis. 
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Clinical picture. The incubation period of averaps 

1-2 days bSt may be from 12 hours to 3 days. We shall examine 

the usual course of the disease first. i j • ♦ • 

Uncomplicated influenza sets in acutely with marked intoxica- 
tion and a short (2-3 days) febrile period. 

The disease begins with chills followed by a rapid rise m tem- 
peraiurrwlUch reaches 38.7-39.8°G during the first 4-5 hours. The 
patient’s condition changes very much for the worse; the patient is 
discomforted by headache, especially in the region of the forehead 
and the supraorbital arches, general weakness, jadedness, pains in 

the ioints, dizziness and tinnitus. 

The initial period of influenza is characterized by a sensation 

of drvness, "scratching” pains in the fauces, pharynx and larynx 
(laryngitis). Soon afterwards pains appear m the eyeballs, these 
paiu'^ are particularly intense upon abduction of the eyes. Olfaction 
dhninisliod, while auditory and visual acuity is on the ^ ry^ 
increased. Some patients exhibit conjunctivitis, lacnmation 
rhinitis and dry coughing. The appetite is usually diminished and 
the -tool is retained. The neuropsychic state is marked by irritabil- 
ity and considerable excitability of influenza patients. 

'Examination of influenza patients reveals hyperaemia of the skin 
of Uu face and of the conjunctivae. The respiratory rate is increased 
the blood pressure is somewhat lowered, and the pulse rate usuall> 
lag- behind the temperature level (relative bradycardia); sometimes 
the nulse is arrhythmic (extrasystoles). The heart sounds are dull, 
r,; severe oLos the percussion borders of the heart are observed to 
li,. oxicnded (usuallv to the right) and the apical sounds to be veo 
linll- sometimes a blowing systolic murmur associated with phenom 
nn i nf mvocardial dystrophy is auscultated. . . n 

\lthou"h mainly small blood vessels suffer changes m influenza, 
clinic'u a'nd electrocardiographic data often attest the mvolvemen 
nf HiP invocardium in the pathologic process with development of 
marked dystrophic changes caused by intoxication. Developmen 

of -evere invocardilis is sometimes observed. , • „-i 

Capillaroscopy reveals circulatory disorders m the arteno-capil- 

The^Unical picture of influenza abounds in neurologic symptoms. 
In -omc patients, especially in severe toxic forms of the disease 
tlie-c symptoms may be particularly strongly pronounced due to 
the development of meningoencephalilis, encephalomyelitis, m>e- 

loradiculitis and peripheral neuritides. 

The tongue is dry and its root is coated with a white him, the 

mucosa of the lips often shows cracks. The liver and spleen are 

"""'in'uncompHcat^^ the febrile period averages 2-3 days 

(Kig. 75). rarely lasting 5 days or only 1 day. At the end of the 
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Fig. To. Tcinperalure rurvo of patient willi unco„,plie.itc.l itiHuen/.. 
febrile period the teniperaturo falls to normal critically or by ac- 
If the febrile period of the disease whose diagMJosis i.s not cUar 
lasts more than h days, either the diagnosis of inlliien/.a is wrong 
or it is a matter of some complication. Primary inllnenzal pneumo- 
nia should be remembered. 

Sometimes a saddleback temperature curve ns observed, on tin. 
second or third day of the febrile period the temperature falls to 
normal, but 24-36 hours later rises again, llic febrile period lasting 

a total of G-7 days. . . ., . . .. 

Blood tests of influenza patients show leucopema (up to .^.t»nii-,i.ouu 
leucocytes per 1 cu mm), aiioosinophilia, relative lymplioc\toM>. a 
shift of the neutrophilic series to the left, and a moderaltdy acceleiat- 

ed ESR (an average of 20-22 mm/hr). , n 

The following three basic forms of uncomidicaled innueiiza aie 

distinguished according to their course: (1) mild, (2) modoralel> se- 
vere and (3) severe (toxic). , , . , , c ■ n 

In addition to the afore-described typical clinical form of in liienza 

there are atypical and effaced forms of the disease. AUhough these 
cases run a mild course, and the pathologic symptoms are feebly 
marked and quickly liquidated, they are of very great epidemiological 
importance as source.s of infection. Unidentified these cases nia> 

contribute to a further spread of the disease. 

Severe, toxic forms of influenza are marked by exlromo intoxica- 
tion of the organism and predominant affection of the nervinis and 
cardiovascular systoms; such cases arc of leu acconiiuniiec >> 
haemorrhagic phenomena on the skin and mucous membranes and 
nasal haemorrhages. These severe forms of the disease are dange- 
rous to life. 




















In typical cases the normalization of the temperature is rapid^ fol- 
lowed by improvement in the patient’s general condition, better 

appetite, and normal, undisturbed sleep. 

Complications. The most characteristic complications of influenza 
include influenzal and staphylococcal focal pneumoniae, otitiaes, 
ethmoiditides, highmoritides and frontitides. 

Influenzal pneumoniae are characterized by microfocal affections 
of pulmonary tissue (usually posteroinferior parts of the lunp) re- 
vealed by percussion and auscultation. The blood picture exhibits leu- 
cocytosis, a neutrophilic shift of the leucocytes to the left ana a 
considerable acceleration of the ESR. 

Some patients develop neuritides of the cranial nerv^ and the 
brachial plexus, and stable ischialgias. Meningoencephalitides and 
myeloradiculitides occur much less frequently. The cardiov^cular 
system may be affected with thrombophlebitides and myocarditides. 

Severe cases of influenza may be accompanied by acute vascular 
insufficiency (collapse). Complications considerably ag^ayate the 
prognosis and may serve as the cause of death, especially in severe 

cases. 

Influenza does not confer stable immunity, hence the frequent 
recurrence of its attacks. 

Prognosis. In cases of moderately severe and in mild forms oi inuu- 
enza the prognosis is usually favourable, especially if the patien is 
kept in bed. 

In severe (toxic) forms of the disease the prognosis is doubtful. 
Complications not only prolong the disease and inflict a goo 
deal of suffering on the patient, but may also serve as the ca^e of 
death, especially in persons of advanced age and “ “I 

cases of alimentary emaciation, avitaminoses and chronic diseases of 
the heart, liver and kidneys. Influenza may activate old, already ex- 
tinguished pulmonary tuberculosis and give rise to complications 
caused by staphylococci and streptococci present on the mucous mem- 
branes of the upper respiratory tract. 

Diagnosis. During influenza epidemics the disease is not ditticuii 
to diagnose because of its mass spread and the characteristic clinical 
picture in most of the patients; it is quite difficult to diagnose dur- 
ing the periods intervening betw’een the epidemics. 

The diagnosis of influenza is established on the basis of sued 
symptoms as an acute onset with a rapid rise in temperature, head- 
ache felt mainly in the forehead and supraorbital arches, conjunc- 
tivitis, pains on moving the eyes, general intoxication, jadedness, 
pains and a ‘ tickling" in the throat (pharyngitis), cough, rela- 
tive bradycardia and characteristic changes in the blood picture 
(leucopenia with aneosinophilia, relative lymphocytosis and 
philic shift to the left). It is ver>' often necessary to differentiate inUuen- 
za from so-called acute viral respiratory diseases caused mainly 
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by adenoviruses. These diseases usually occur at the cold time of the 
year and have a clinical picture which greatly resembles lliat of in- 
fluenza. The most important differences between these diseases and 
influenza are that the former are ver>' definitely due to a general 
cooling of the organism, their onset is usually rather gradual (the tem- 
perature rising to high figures over a period of 1.5-2 days), the 
catarrhal phenomena (rhinitis, coughing with a plentiful discharge 
of mucopurulent sputum) are observed in all cases and are strongly 
pronounced, while the headache and general intoxication of the organ- 
ism are negligible; the blood picture shows no characteristic fea- 
tures. However, precise differentiation is very difficult. 

In establishing a differential diagnosis it is also necessary to c(>nsid- 
er such infectious diseases as typhus and marsh Jever (Table o). as 
well as pappataci fever which is an endemic disease. 

No methods of laboratory diagnosis of influenza satisfactory to 
medical practice have as yet been elaborated. That is why only 
the most general information on laboratory examinations suggested 

for the diagnosis of influenza is given below. 

The blood serum of people affected with influenza retards the leac- 
tion of a haemagglutinalion (clumping of erylhrocites of the guinea 
pig by means of particles of the influenza virus); this • inliilution test 
is very sensitive and specific; it may serve to confirm the diagno.''is. 
but it cannot be performed before the I4t!i or 115th day of the dii-oase 
andean therefore only confirm the diagnosis of an already survived 

attack of influenza. , , , 

Only specially equipped laboratories are capable of determining 

the virus-neutralizing antibodies in the blood of influenza jiationts 
and isolating the virus from an irrigation of the nasopharynx. 

Treatment. Influenza patients are treated at home, (inly in swore 
and complicated cases are influenza patients placed in cmilaguais 

hospitals or contagious divisions of hospitals. 

Bed rest is necessary for the entire febrile period. Patients win. have 
survived an attack of influenza must not he allowed outdoors 
before two days have elapsed since the normalization of teinperatuio. 
The periods of temporary disability Cor influenza patients are deter- 
mined strictly individually. i , i 

Influenza patients are placed in warm, liglil and well-venlilalfd 
rooms (or wards). To isolate the patients from each other, their be.U 
are screened by a sheet or screen (see Fig. 14). The patient s room 
must be frequently aired, but so as not to chill the patient. 

The patient must be wrapped up warmly, with heat (hot water 
bottles) applied to his feet, and must he given plenty of hot ilrink- 
(milk, strong sweet tea witli lemon and preserves or jam, colleo and 
cocoa). The diet must consist of easily-assimilahlo, high-calory, var- 
ious and vitamin-rich foods. , . , » i ♦ 

The persons caring for the patient must wash their han(l5^ i 
water' and soap and wear gauze masks covering the iiioutU arui no^'. 
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Tte ,,atLent must be provided with individual dishes which mun 

he sterilized by boiling efter the meals. . . i • . 

In cases accompanied by headaches and neuntides the patients 
are given analgesics-analginc (l-pheayl-2, 3-dimethyl-o-pyrazolo.ie- 
4 -mfthylaminoethylene sodium sulphate), pyramidon and phenace- 
tin (aretoDhenetidin). Patients afflicted with insomnia ore prescribed 
med\naT(£rbita^^^^ luminal, sonbutal (biitallylona ), barba- 

mvl (amytal sodium); in cases of a persistent dry cough patients are 
Administered codeine. Patients with marked cardiovascular d.sturh- 
a^s are given injections of cordiamine, ephedriiie and camphor; 

in Other cases it suffices to administer caffeine per 05. 

No specific treatment of inQuenza has as yet been elaborated. An i- 
biotics and drugs are administered in cases accompanied by compil- 
ations with pneumonia, otitis and sinusitides The agen 5 u.ed on 
strictly individual indications are penicillin, albomycin (antibiotu 

Luted from streptomycin, ecmonovocil in. 

iLomycetin and norsulphazol. Insevere cases and to extremely debil- 
itated^patients these agents, especially penicillin, may be admini- 
ered from the very Grit or second day of the disease to prevent puni- 
Urt cSications and pneumoniae. In a number of cases a favoura- 
bU eLcl is produced by aerosolsof A. A. Smorod.ntsev s anti-niQuen- 
zi serum sprayed by a special apparatus; the treatment is adm.n^- 
Ured according to special instructions the average single dose for 
anplication to the nasal mucosa being 0.15 g of dry .serum. 

^The blood serum of convalescents may be administered intramus- 
cularly for the treatment of children affected with influenza. 

Prevention. Patients with severe forms of inQuenza must be pLued 
in contagious hospitals (departments). Patients kept at home ran^t 
be isolated from tlie rest of the people at least by a screen; current d -- 
Ufection must he carried out by the moist method. It is abMdutel> 
oblicalorv for every patient to wear a gauze mask, use handkerchiU> 
whrSing and sneezing, and have individual dishes. A molher 
Iffected with Ufluenza must also wear a gauze mask when nur-i i, 
her baby. The people in the patient’s family or apartment must laU. 

measures of personal precaution (wear gauze masks). 

A quarantine must be established in all children s institution.-- 
nurseries kindergartens, children’s homes a^nd, if possible, m 
forThe duration of the epidemic. During this period no visit, to pa- 

“tA ^"evAAfAfllA"! r^siSonAiarand product i„„ - 

well as children’s institutions, must be sysleinaticully venlilaltd 

and irradiated by means of mercury 

must be instructed in ways and means of per.>onal inQuenza picNon 

T niire culture of the causative agent of 
innienzi Tave now been developed for inoculations against the 
disease. 
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DIPHTHERIA 


Diphtheria is an acute general infectious disease transmitted through the 
air and caused by a diphtheritic bacillus which produces a strong exotoxin. 
The disease is accompanied by marked intoxication of the organism and a 
Dbrinous inflammation at the atrium of infection (fauces, larynx, trachea, 

information. Diphtheria which was known as a separate 
disease entity already in antiquity began to be studied scientifically by the 
French clinician Bretonneau in 1826. On the suggestion of Bretonneau and 
his pupil Trousseau the disease was named ""diphtheria from the Greek word 
diphthero meaning leather and membrane; this term characterizing one of the 
most typical signs of this disease— formation of films or membranes in the 

patient’s fauces— is still used today. . , , 

The causative agent of the disease — diphtheritic bacillus {Co^nebacteriuni 
diphtheriae ) — was discovered by Klebs in 1883 and was studied in detail in 
cultures by Loeffler in 1884. Soon afterwards Roux and Yersin isolated the 
exoloxin produced by the diphtheritic bacilli; an antitoxic antidiphthentic 
serum was itroduced in 1894 and was subsequently used in the treatment of 
diphttieria. In Russia diphtheria hegau to he treated with serum in 1»J4 

(G. N. Gabrichevsky). „ , . ,• 

To reveal Imman susceptibility to diphtheria, Schick proposed a skin test 
with diplilhcritic toxin in 1912. Active human immunization against diphtheria 
l)y means of anatoxin (i.e., toxin treated with formalin) by Ramon s melliod 
lias been jii acJ ised since 1913. 


Aetiology. The causative agent of the disease is a bacillus averag- 
ing 2-3:i in length and 0.5 [x in thickness; it is some\yhat curved and 
has inriations at its ends. Tlie inflations contain special inclusions 
Habes-Ernst bodies revealed by Noisser’s stain. Diphtheritic bacilli 
are nonmotile. do not form spores, stain well with fuchsm and are 


gram-positive. , , . 

In cultures the B. diphtheriae arrange themselves in groups in 

the form of fingers of an open hand. The cultures develop well in 
coagulated horse or ox scrum. Eliminated into the external environ- 
ment in the mucus from the fauces or in the fibrinous membranes 
the dipluherilic bacilli may long remain viable (2-3 weeks), resist 
desiccation and retain their virulence under the action of weak disin- 


Thi-ee varieties of diphtheritic bacteria are distinguished accord- 
ing to their viiailence: grans (causes the severest forms of the dis- 
ease) witis (causes mild forms of diphtheria), and intermedius (inter- 
mediate variety). It should be noted that there is no direct parallel 
between the variety of causative agent and the severity of the clinical 
manifestations of the disease it causes. It is now possible to determine 
the toxigenicity of the strains of bacteria isolated from patients by a 
precipitation test in agar. 

Diphtheritic bacteria eliminate into the surrounding medium a 
strong exotoxin of complex protein nature. Treatment of the exotox- 
in with a formalin solution produces an anatoxin which has no 1°^® 
properties, but possesses antigenic ability; this ability forms the 
basis of inoculations against diphtheria. 
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To reveal human susceptibility to diphtheria (or rather imiinmily 
to diphtheria), the Schick test is used, namely, one-llftieth MhD (iniii- 
imum lethal dose) is injected iiUracutaneously into tlie forearm. In 
positive cases, i. e., if the subject is susceptible to diphtheria. Iiy[)fi- 
aemia and a swelling 1.5-3 cm in diameter can be .'^een on tlie skin '18 
hours after the injection. 

Epidemiology. Diphtheria patients and bacteria carrier.^ are the 
source of diphtheritic infection. The disease most commonly attiuks 
children, especially 2-11 ycai-s old. Diphtheria is an air-l)orne infec- 
tion; by coughing or sneezing the diplitheria patient or bacteria car- 
rier discharges into the air minutest particles of mucu.s containing 
virulent diphtheritic bacteria. The infection takes place when tlu'se 
particles gain entrance into the nasopharynx and upp«'r respiraloCN' 
tract of a nearby healthy susceptible pei-son. 

The disease develops much less frequently when diphtheritic bacte- 
ria come in contact with the conjunctiva of the eye or penetrate into 
a wound on the surface of the skin. 

A certain role in spreading the infection is played by v ariou'- 
household articles and toys infected with particles of mucu< from 
the fauces of patients or bacteria carriei-s. 

Diphtheria incidence is clearly seasonal; it increases in late au- 
tumn and the beginning of winter because of the frecjuency t>f calarrli- 
al processes in the nasopharynx and upper respiratory tract of car- 
riei-s at this time of the year with the result that more particle- of 
mucus containing virulent bacteria are sprayed during coughing and 
sneezing. At the same time nasopharyngeal and upper resjuralorv 
catarrhs in otherwise healthy susceptible people facilitate infection 
with diphtheria. Ca.ses of diphtheria now occur in the I'SSU mainly 
sporadically. 

An attack of the disease does not conllrm ade<iuale immunily. 
owing to which reinfection is [lossiblc. In some cases pet)ple win* ha\ e 
recovered from diplitheria become temporary or chronic liaiituia 
carriers. Susceptibility to bacteria depends on ago; infants up to 1 
year of age are barely susceptible; subsecpicntly susceptibility i-apid- 
ly increases and reaches its maximum between .3 and i 1 year- of 
age. Adults are affected with diplitheria inucli less fiiMjuenlly than 
children. 

Pathogenesis and pathologic anatomy. Faucial dijilil beria is the 
most frequent form of the disea.se, the causative agent producing a 
number of pathologic changes at the atrium of infection (tonsils, pal- 
atine arches and the uvula). 

In addition to this most common localization of the diplitheril ic 
process there are other varieties of the disease — nasal diplitheria, 
laryngeal diphtheria and, much less frequently, ocular diphtlieria 
and cutaneous diphtheria. 

The palhoanalomic changes at the atrium of infection are character- 
ized by development of a fibrinous (di phlheritic) inflammation and 
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formation of dirtyish-white or ash-grey membranes which closely 
adhere to the underlying tissue. These membranes consist of a tre- 
mendous number of fibrinous threads with leucocytes and desquamat- 
ed epithelium of the mucous membrane; the membranes contain vir- 
ulent diphtheritic bacteria. Owing to the close adhesion of the fibrin- 
ous threads to the underlying tissues*the membranes can hardly be 
separated from these tissues with a cotton tampon or spatula. Diph- 
theritic films on the mucosa of the trachea and bronchi are loosely 
connected with the underlying tissues. As the patient recovers the 
imuiber of membranes decreases, exposing ga^iy healing superficial 
ulcers. Nasal diphtheria is accompanied by a sanious discharge from 
tlie mucous inernhrane. 

However, the pathogenesis of diphtheria is not confined to the 
foregoing local changes at the atrium of infection. Some of the most 
i!U|iortiUit clinical manifestations of the disease are due to the fact 
that from the atrium of infection the exotoxin produced by the dipb- 
tlieritic bacteria is absorbed and various degrees of intoxication 
develop. 

The toxicoses result in affections of the peripheral nerves (to the 
pnint of development of paralyses and disintegration of the myelin 
shi .ith) and ganglia (»f the sympathetic and parasympathetic nervous 
sv't' ins. mvocardial dvstrophv and, in severe (toxic) forms of the 
(ieveldpnient of progressive myocarditis, degeneration oi 
the adn'iials and marked arterial hypotension. Degeneration of par- 
eiichyinatous organs (liver, kidneys) is observed in the process of the 
di-'-a^c. Toxic forms of the disease are characterized by oedema of the 
suIm iitaih’iius tissue at the atrium of infection. For example, the toxic 
fiu'iu nf f.nt.-ial diphtheria results in massive oedema of the subcuta- 

ti'^iio of the neck. Laryngeal diphtheria is accompanied by 

of I ho vocal folds and laboured respiration. 

( 'iiiicnl The incubation period of faucial diphtheria aver- 

ao- ' 1-7 d.iV'. hut may be from 2 to 10 days. 

! he I'riiuarv focus of affection (i. e., the atrium of infection) deter- 
min - I hr following varieties of clinical forms of the disease: (1) 
l.iii lal diphtheria, (2) nasal diphtheria. (3) laryngeal diphtheria 
o r.rip). (!) ocular diphtheria. (5) vaginal diphtheria, and (6) 

• 111 iiif.nis or surgical diphllieria. 

The following forms are distinguished according to the degree of 
iai .xi* ation; (1) mild, (2) subtoxic and (3) toxic. 

rill' ''eiieral sehemo of classification of the clinical forms of diphthe- 
li.i is given below (Table (>). 

The f(dlowing are the main clinical varieties of the disease. 

I. Faucial diphtheria. Faucial diphtheria may involve only the 
area of llit' tonsils -localized form (Fig. 7d)— or also the 
palal/iie arches, soft palate and nasopharyngeal mucosa — dilfuse 
form'. 

The h'calizcd form of faucial diphtlieria is the most frequent. In 
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cases of moderate severity the disease sets in with a moderate ri-e in 
temperature (up to 38.3-38.4° C), feeling of jadedness, sluggislinc-- 
and slight pain on swallowing. Some 24-30 hours after the onset of 
the disease a mild hyperaemia of the fauces appears and small insular 
moderately dense whitish-grey membranes form on one or both toti- 
sils; after these membranes are removed with a cotton swab or spatu- 
la the surface of the tonsils slightly bleeds. 

The submaxillary ami anterior cervical lymph node.s etdarge 
on the side of the affection (and in cases of affection of botli totwil^ — 
on both side.s). 

In .such cases the disease runs a rather mild course and. if serum 
treatment is instituted in duo time, the patient's condition b«*comes 
quite satisfactory within 2-4 days, the membranes on the tonsils dis- 
appear and the temperature returns to normal. 

The diffuse form of the disease sets in acutely with chill-J and a ri~e 
in temperature to 38.5-39 C; the general intoxication of the organi-in 
is sometimes strongly pronounced. 

Examination of the patient’s fauce.s reveals considerable hyperae- 
mia and oedema of the tonsils on which there are massive, deii^e 
membranes which are difficult to separate from the underlying ton- 
sillar tissue. The membranes spread to the mucosa of the nasopharytix. 
palatine arches and soft palate. In toxic diphtheria the patient ' 
mouth sometimes emits a peculiar sweetish odour which is the more 
pronounced, the more extensive the affection of the fauces. The suli- 
maxillary and cervical lymph nodes are. as a rule, enlarged and 
slightly painful on palpation; they do not adhere tr) each other .u- 
to the surrounding tissues. 

Even with timely and vigorous serum treatment the inembram" 
di.sappear from the fauces only between the 7th and 9th days of the 


disease. 

The toxic and haeniorrhaffic forms of faucial dii)htheria run a par- 
ticularly .severe course. In the former form the diphtheritic ti)\in 
severely affects the cardiovascular and nervous systems. From the 
end of the second week the disease is marked by tachycanlia. 
arrhythmias, extension of the heart borders, extreme dul Iness of t he 
sounds at all orifices of the heart and an unclear fiist sound; a gallo|i 
rhythm is p«>ssible, the liver may enlarge as a result of right ventri- 
cular insufficiency, and symptoms of toxic nephrosis may a|)i)ear. 

In some toxic diphtheria patients paresis of llio soft palate may 
develop between the 10th and 12lh days of the disease, and poly- 
neuritis accompanied by paresis of the pharyngeal and laryngeal 
muscles — between the 22nd and 28th clays. The cardiac change^ are 
also recorded electrocardiogra])hically (increase in the P-Q and (J-'J 
intervals and flattening or invei-sloii of the T wave). The early mani- 
festations of the malignant syndrome in toxic faucial diphtheria 
are characterized hy pallor of the skin, cyano.sis of the mucosa of 
the lips, lacljycardia. oedema of the cervical suheutaneons tissue, 
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Gc^iuthI Ch^ssificntion of Clinical I’oriiis of Diplillioria 
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sweetish odour from the mouth, and physical and electrocardio- 
graphic symptoms of myocardial affection. 

The severe haemorrhagic form is marked by a petechial eruption 
on the skin, nosebleed and the presence of blood-soaked membranes 
on the fauces. In many patients the blood picture is characterized 
by leucocytosis (15,000-20,000 leucocytes per Im*), thrombocytope- 
nia and aneosinophilia; 25-30 per cent of the patients exhibit mono- 
cytosis. The capillaries become more fragile. 

The catarrhal form of diphtheria is a special variety of the disease; 
it is characterized only by a catarrhal process — hyperaemia of the 
tonsils and presence of diphtheritic bacteria in smears taken from 
the fauces. Such cases are very difficult to diagnose. Patients with 
faucial catarrh and diphtheritic bacteria in smears taken from the 
fauces must be suspected of diphtheria and treated with antitoxic 
serum. The catarrhal form of faucial diphtheria usually runs a mild 
course, but it may also be accompanied by toxic myocarditis. 

Nasal diphtheria most commonly occurs in infants. This variety of 
the disease may be observed in one of the two following forms--mera- 
bramuis and catarrhal. In the former the infant develops respiratory 
difficulties and a discharge from the nose — at first serous and then 
sanious and purulent. Rhinoscopy reveals membranes on the nasal 
septum and coiichae. 

In patients with the catarrhal form of nasal diphtheria haemor- 
rhagic crusts and erosions form on the nasal mucosa. 

In nasal diphtheria the organism is either moderately intoxi- 
cated or not at all, and the temperature may be subfebrile. 

Lanjnneal diphtheria (true croup) may be a separate disease entity 
or may bo concurrent with faucial or nasal diphtheria in which cases 
the memhranes spread to the laryngeal mucosa. 

Fi»r practical purposes it is very important to diagnose true croup 
at the earliest stage of its development wdiich lasts 1-3 days and is 
accompanied by a dry, barking cough and a husky voice which subse- 
{luoiitly weakens to the point of aphonia. If no appropriate ^^asures 
are taken, stenosis develops. Inhalation is rendered very difficult, 
and the most pliable parts of the chest sink. Finally the stage of as- 
phyxia develops; it is characterized by marked oxygen deficieiKy 
(evanusis of the nose, lips and finger lips, cold hands and feet). Further 
deterioration of the pulse and increasing arterial hypotension lead to 
the patient’s death. 

Diphtheritic croup may be caused directly by affection of the lar- 
ynx with the presence of membranes in it (primary croup) or by tran- 
sition of the pathologic process from the mucosa of the fauces or, as 
is less frequently the case, from the nasal mucosa (secondary croup). 

The mildest form of diphtheritic croup is its localized form', serum 
treatment usually suffices to liquidate the morbid phenomena in 
this form of croup. 

The diffuse form may involve the larynx and trachea (form A 
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croup or diphtheritic laryngotracheitis) and additionally the l)ron- 
chial tree (form B diphtheritic croup or diphtheritic laryngotracheo- 
bronchitis). 

As a rule, croup affects very young children and is second, after 
faucial diphtheria, in incidence among the other clitucal varieties of 
diphtheria. 

Extensive membranes in the larynx, trachea or hronclii may al- 
most completely close the air passages and cause asphyxia. Disor- 
ders of external respiration (due to reflex spasm of the larynx and en- 
suing asphyxia) are possible even in cases where tlu' Uluinous mem- 
branes forming on the mucosa of the larynx, trachea or bronchi do 
not directly hinder inhalations or exhalations. 

Diphtheritic croup is not infrequently compUcaled by }>neumonia 
which, like increasing asjihyxia, serves as the cause of ileath in .severe 
cases of the disease. 

At the onset of diphtheritic croup the rise in tempera! u re and increas- 
ing sluggishness of the cliild witl» feebly marked s> inpl(*ms <if getier- 
al intoxication are followed by hoarsene.‘is and a dry. coarse ct)Ugli. 
This first period of croup lasts 1-2 days after which the disease enters 
the stenotic period witli development of aphonia (the paliimt s voice 
and cough become soundless): respiration is laboured and of a marked 
stenotic character. It is particularly cliaracterized by a noisy pa>sage 
of the air through the stenosed glottis. 'I'he most i>liable parts of the 
chest (supraclavicular fossae, inti’rcostal spaces) are drawn in during 

inhalation. 

The .stenotic state inariifesls itself in attacks recurring over a period 
of 2-3 days. During this period the treatment is limiltMl to applical ion 
of revulsants (hot foot baths), comj)le(e rest and froh air. and admin- 
istration of bromides. 

Suhsequontly, as the attacks become more fieiiueiil ami the iniei- 
vals between them shorter, the third and most dangerous perioil <>1 
diphtlierilic croup — asphyxial periotl — develops. 1 lie chib! becomes 
oxtrcnioly re.stless, grows very pali‘, losses about in gi'eat Irigiit. bi> 
skin is covered with sticky sweat and his pulse is \ er\’ last. lhi> 
dangerous state of oxygen deficiency may r(‘sult in death unb‘» a 
timely intubaliun or <7 (rocheoto/ny is j)erforni(‘d. 

J ntubaiion is the in trod uc I ion of a metal tube by meaii' of a spec i.i 1 
instrument (intuliator) into the larynx to ensure the |)a.-sage oi air 
into the trachea. The iutuhation tube is introduceil by a i>li\siciau 
(or physician’s assi.staiit) with the aid of a mirso or imdical atlimd- 
ant. Before performing llie intubation it is necessary to pic*pare tin' 
entire sol ofrequi.site instruments and acco-'^sorie.'! (inUibalor, a >et <d 
lubes of different calibn*s in accordance with tlu* patient s age, 
nioulh retractor, spatula, silk thread to remove the lube, bandag<‘>. 
etc.). 

An allondant wrap.s the child up in a sheet so tliat the ehild s 
arms and legs are immobilized and sits down with the child, while 
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Fig. 77. IntubalioD scheme 


a nurse stands somewhat to the rear and to the left of the child and 
introduces a mouth retractor into the child’s mouth with the aid of a 
spatula. The nurse must set the branches of the retractor on the left 
molars and must part the jaws as wide as possible. 

The phy.'^ician (or assistant) who performs the intubation sits down 
opposite the child and, holding the intubator with the intubation 
tube to which a silk thread is attached in his right hand, introduces 
Ills left forefinger into the child’s mouth all the way to the epiglottis. 
Moving the epiglottis forward he presses it with the same finger to 

the root of the tongue. . . .x . * 4 * 1 ,^ 

Along the forefinger the physician (or assistant) introduces the 

intubator with his right hand into the pharyngeal cavity /') 

and then raises the intubator handle to introduce the intubation 

tube into the larynx. , , . t a 

The introduction of the intubation tube into the larynx is followed 

hv a peculiar noise, made by air passing through the larynx into the 

re.'^piratoiv tract, and a short dry cough; the patient s face and lips 

turn pink, the fright and anxiety disappear. , . . , 

To fix the intubation tube in the larynx, the physician (or as- 
si«^tanl) must hold it in place with the left forefinger and only then re- 
move the intubator with the right hand. The thread fastened to the 
intubation lube is fixed on the patient’s cheek with adhesive plaster. 
The sick child feels enormously relieved and usually falls asleep. 

To prevent the child from removing the tube by pulling the thread, 
hb arms are bandaged to his body or his hands are immobilized by 

^^The"" intubation tube is left for 2-3 days and is then removed for 
it mav produce necrosis of the tissues (decubitus ulcers). In some 
case.s of continued stenotic respiration the intubation must be 

repeated. 
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Intubated patients need careful watching by the medical personnel 
and frequent feeding with small portions of semiliquid, easily assimi- 
lable, high-calory, vitamin-rich food. At the same lime these patients 
are given serum treatment (in diffuse forms A and B croup a single 
dose of serum must bo 20,000-30,000 U, the total course dose-00,000- 

80.000 U). . , t - 

In severe asphyxial cases of diphtheritic croup with obvious exten- 
sive membranes in the larynx and trachea (the membranes being part ly 
discharged during coughing), as well as in cases where croup is com- 
bined with faucial diphtheria and in the descending form of croup 
(diphtheritic laryngotracheobronchitis) a trncheotomij must bo resort- 
ed to This is a bloodv operation. A surgical incision is made in the 
skin on the anterior surface of the neck and in the subcutaneous tissue, 
and the muscles and fasciae are parted. Tlie exposed trachea is cut 
with a scalpel over an area of 2-3 cartilaginous rings, and a tracheo- 
toraic tube is inserted in the orifice formed by the incision and is 
fastened to the neck witli a gauze bandage. The bandage over the 
tube is moistened with a 1 per cent soda solution. An upper or lower 
tracheotomy is made, according to indications. 

In some cases, when the intubation cannot be repeated, but the 
child cannot breathe without a tube, the tracheotomy has to be repeat- 
ed- it should be remembered that this operation often leads to a cica- 
tricial narrowing of the larynx and the tube must be left in the tra- 
chea for the rest of life. 

Timely and vigorous treatment makes it possible to bring the 
diphtheritic croup patient out of his extremely grave condition. 

Ocular diphtheria is a relatively rare clinical form of diphtheria. 
It may manifest itself as a croupous or membranous affection of the 


In the former case severe oedema of the eyelids develops so that the 
palpebral fissures are either considerably narrowed or closed, [bin 
greyish-white membranes are visible on the conjunctiva of the lids, 
and the eyes discharge a purulent or pyosanguincous substance. 

In the membranous form of ocular diphtheria a massive, dense oede- 
ma of the lids develops with massive dirty-grey or dirty-yellow 
membranes on their conjunctivae; a scropurulenl and later a purulent 
discharge are often observed. The croupous form must be baclenologi- 
cally differentiated from conjunctivilides caused by pneumococci, 
and the membranous form — from conjunctivilides caused by the Cox- 
sackie virus (simultaneous attack of several persons). 

Complications. Complications more often accompany severe forms 
of diphtheria than moderately severe or mild forms. However, 
various complications, especially in the cardiova.scular system, may 

also occur in the latter forms. , , , ^ , 

Early paralysis of the heart (on the 3rd or 4th day of the disease) 

is possible in toxic forms of diphtheria. 

Between the 8th and 15th days of the disease diphtheria may be 
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How a chilli inusl bo held for takitjjj a sj'ocimen of mucus from Hio 
fauces to be tested for diphlbcritic bacteria 


iici'-ottipaiiiocl l>y dovL'liipiiunit of severe myocarditis; clinically this 
( 1)111 |il ical ion is characterised by extreme pallor of the patient, 
t .icliy('ar<l ia. extension of tlie percussion borders of the heart, oxtieme 
(liillnoss of tlie heart sounds, systolic murmur, fail of the blood 
pressure, and a soft pulse easily compressible by palpation. The liver 
is enlarged, and the urine contains protein. Diphtheritic myocardi- 
tis may lead to progressive circulatory insufficiency' ^itd even death. 
But with bod rest and appropriate treatment the symptoms of myo- 


carditis gradually disappear. 

Berijiheral paralyses sometimes develop between the loth and — nd 
days of the disease; accommodation paralysis and paralysis of the 
soft palate (tlie patient’s voice acquires a nasal twang, the soft pal- 
ate sags, and upon attempts to swallow water the latter comes out 
through the nose) are particularly characteristic. 

Paralyses of the laryngeal and pharyngeal muscles and sometimes 
of the lower extremities are possible, especially in small children; 
pneumoniae and polyneuritidcs may develop. 

An attack of diphlheria confers a certain degree of immunity, but 
the disease may recur. 

Diagnosis. Diphlheria is diagnosed on the basis of a careful analy- 
sis of the clinical and epidemiological data; a confirmation of the 
diagnosis by finding diphtheritic bacteria in smears of mucus taken 
from the fauces and nose (Figs. 78 and 79) is desirable. 
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For a bacteriologic examination a smear is taken separately from 
the fauces and nose with a cotton tampon soaked in Imrse serum for 
subseauent inoculation in a coagulated blood serum. The laboratory 
produces results within 24-30 hours. It should be emphasized that even 
in the absence of a laboratory confirmation of diphtheria it is neces- 
sary to administer treatment with antitoxic s-erum in all cases where 
this disease has been diagnosed on the basis of the clinical picture. 

For retrospective diagnosis of doubtful cases a dynamic aggluU 
nation test may be performed from about the 5th or nh day of tbe 

^"^Differential diagnosis. The disease must be differentiated from \ i.i- 
cent’s angina, catarrhal, follicular and lacunar anginas, and the angi- 

nous-bubonic form of tularaemia. - c , 

Vincent’s angina is characterized by formation of an ulcer on one 

of the tonsils; the floor of this ulcer is covered with a loose dirty-yel- 
low film; the affected tonsil is hyperaemic, the regional lymph ikhU.- 
(submaxillary) are enlarged and slightly painful, but ther. is no 
oedema of the cervical subcutaneous tissue; a peculiar puliidoi^ 
emitted from the mouth. The patient s temperature rises to dJ-dJ.o C. 
Catarrhal and follicular anginas are characterized by a miicli 

higher temperature than diphtheria. • f ii 

Follicular angina is accompanied by ex rein e liyperaemia o the 
tonsils and fornialion of films which look like rather large yellow- 
ish islets on the tonsils; swallowing is painful. 

In lacunar angina the temperature also ri.<es consulerably . and theie 
are easily removable films in the crypts of tiie tonsils. 

PMegmonTus angina is accompanied by a high temperature. 



Fig. 79. Taking a smear of mucus from (lie fauces wiMi a sterile I 
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Fis. 80. Parenchymatous myocarditis ia toxic diphtheria 
(from A. I. Abrikosov and A. I. Strukov) 


oedema and extreme hyperaemia of the affected tonsil; swallowing 

is very painful. - i. m 

Tuiaraemic angina exhibits a necrotic film on one of the tonsils 

and enlarged submaxillary and anterior cervical lymph nodes. 

Preliminary results of an examination for diphtheritic bacteria 
may be obtained by microscopy of a Neisser-stained smear taken 
from the patient’s fauces or nose. An auxiliary role in the diagnosis 
of diphtheria is played by a tellurite test; the diphtheritic mem- 
branes swabbed with a 2 per cent sodium tellurite solution turn black. 
An agglutination test of a special killed culture with the patient s 
blood serum was recently proposed for the diagnosis of diphtheria (a 
demonstrative litre of 1:200 or higher is obtained on the 5th or 6th 
day of the disease). 

In establishing a differential diagnosis of croup it should be re- 
membered that false croup usually appears at night and develops 
suddenly without aphonia. 

Prognosis. In diphtheria the prognosis is determined by the seven- 
ty otth© disease, the time serum treatment is instituted, and the de- 
velopment of complications, especially in the myocardium (Fig, 80) 
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and the peripheral nervous system (polyneiiritides). It should be re- 
membered that these complications may develop 10-15 days after 
abatement of the acute manifestations of the disease. 

Treatment. All diphtheria patients must be liospitalized. Severe 
cases need thorough care. 

Diphtheria patients must be prescribed a diet of .<einili<juid, easily 
assimilable, high-calory food. It is necessary to saturate the organism 
with vitamins C and B. The daily ascorbic acid requirement for old- 
er children and adults affected witli diphtheria is 300-500 mg. Chil- 
dren 8-9 years old must be given 0.008 g of vitamin (thiamine) per 
os 3 times per day for 10 days. 

Bed rest is required for 9-12 days in mild forms of diplitheria, and 
for 4-5 weeks in subtoxic and toxic forms. 

Cardiovascular activity must be supported by intravenous infu- 
sions of glucose and subcutaneous injections of ephedrine, cordiamine. 
strychnine and camphor; these agents are particularly necessary in 
cases of development of myocarditis: they are administered according 
to indications. 


Development of periplieral paralyses requires intramuscular admin- 
istration of vitamin Bj (1 ml of a 0.5 per cent thiamine bromide .so- 
lution for adults) and proserinc (neostigmine) ( 1 ml of a 0.05 per eetit 
solution per day for adults). 

In cases of diphtherit ic croup, vapour in hal at ions of at omized .'(nla, 
and codeine per os (to mitigate the cough) mu.sl be administered. In 
cases of increasing stenosis and laboured respiration it is necc'ssary 
to perform an intubation; sometimes, liowever (for example, in des- 
cending croup), intubation may not eliminate stenosis and aspln xia. 
In such cases it is necc.'^sary to resort to a tracheotomy. 

The principal agent in the treatment of diplitheria is an antidi[)h- 
theritic serum produced by immunization of horses with diplillieria 
toxin or anatoxin. 

To diminish the possible serum sickness phenomena (see p. 75). 
“diaferm” serums cleansed of the liallast proteins by f(‘rmenlal ion 
are used. 

The first time the serum is administered by the inethotl describi'd 
on page 75 or by the much simpler Besredka's method described on 
the same page, to prevent the anaphylactic .shock which sometimes 
occurs when serum is administered. 

The dose of serum to bo given is determined 1)\' the concrete clini- 
cal form, severity and duration of the disease. The serum is admin- 
istered repeatedly over a period of several days in acconlaiice with 
the patient’s general condition and the character of local allections 
(see Table 7). 

On tlie first day of I real men I pal ienl.s a flee ted with tlio diff use f«>rm 
^f diphtheria are given 15,000-20,000 IJ, jiatienls with the toxic 

forra-- 25 , 000 - 00 , 000 U. 

In the event of faucial necroses, simultaneously with antitoxic 
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Table 7 


Average Scrum Doses (in U) for Different Forms of Diphtheria 


Form of liiplitberia 


First single dose 


J.ocalizecl fonu of faucial diphtheria 


5,000-10,000 


Average dose per 
course of treatment 


5,000-20,000 


Diffuse form of faucial diphtheria 


15,000-20,000 


Suhtuxic form of faucial diphtheria 


20,000-30,000 


30,000-40,000 


40,000-50,000 


Toxic form of first degree faucial 
cliplitlieria 


20,000-30,000 


40,000-60,000 


'Inxic fojni of second degree faucial 
(ilplillieria 


30,000-40,000 


60,000-100,000 


Toxic form of third doirree faucial 
diplitlioria 


40,000-50,000 


H\pcitoxic and haenionhagic diph- 
tliciia 


50,000-60,000 


120,000-200,000 


120,000-250,000 


iNiisal diphtheria (except the toxic 
fnritO 


5,000-10,000 


Laryngeal dij)lit lieria 


10,000-20, WO 


5,000-20,000 


10,000-40,000 


Laryngeal diplilheria in tiio second 
and third stages 


20,W0-30,0W 


40,000-60,000 


Descending diphllieritic croup 





30,W0-40,0W 


60,000-80,000 


y>8ginal and ocular diphllicria 


lO.WO-15,000 


15,000-30,000 


Cutaneous diphtheria 


10,000 


10,000-30, OW 

































antic! iphtheritic serum the patients are administered penicillin to pre- 
vent secondary infection. 

In cases of diphtheritic croup the question of whetlier intubation 
or a tracheotomy is necessary is decided wliile tlie patients are 
treated with antitoxic serum. 

Children affected with dipiitherilic paralyses involving di':order~ 
of deglutition are fed artificially by means of a thin feeding tube 
through the nose (.'«ee Fig. 10); tlie slightly-heated nutrient mixture 
con.sists of 50 g of sugar. 50 g of butter. 1 egg. 2<»0 mg of vitamin C 
and 150 g of milk. In view of the danger of asphyxia developing itj 
such children 2 niinses must be present at the artificial feeding ready 
to administer aid in case of emergency. 

Prevention. Every diphtheria patient is subject to bos])ilaliza- 
tion (contagious department) regardless of tlie clinical form of the 

disease. 

The apartment or hostel where the patient lived before hospitali- 
zation must be thoroughly disinfected (moist or formalin disinfect inn). 
Persons wlio were in contact with patients are subject to (juaratiline 
until negative results of the bacteriological examination of minm- 
taken from the fauces and nose are obtained; this applie.s (o children, 
as well as to adults working at medical and cliildreirs institutions 
and food-handling ostahlishmeiits. If a bacteriological exaininalinn 
is impossible, the quarantine ends 7 days after isolation of the p.i- 


tieiit. 

An important role in controlling tlie infection is played by reveal- 
ineiit of bacteria carriers who mu.st be kept out of children s institu- 
tions (nurseries, kindergartens, young pioneers* camps). It slmuhl 
be emphasized that bacteria carriers can bo revealed only after a num- 
ber of smears of mucus are taken from the fauces and nose .uid ari‘ 
examined for Loeffler's bacilli; discharge fiMun the b<)s[)ital Is allowed 
after two examinations of mucus from the fauces and tio>e with nega- 


tive results. 

No radical inelbods of liiiuidating bacteria-carry ing have been ela- 
borated. Sometimes inoculation of the material taken from the faiu'es 
or nose temporarily ceases to yield d iphl lierit ic bacteria in cases 
treated with biomycin (administered per os in doses of 21KMHHI I d 
times per dav for 5-() days for adults). 

Iiioculatioiis with d ipbt beril ic anatoxin .serve as the mellmd ot .spe- 
cific prevention of diphtlieria. All children 1-12 years of age >luuiia 
be vaccinat(‘d and revacciiiated (according to special insl nicl i.m>). 
Children must be vaccinated at the age of 1-1.5 years; 1 ml (cu- 2.> I ) 
of diphtheria anatoxin is administered .suhculaneously lor the lirsl 
inoculation. The .second inoculation with 2 ml of the analoxiti is ad- 
ministered subcutaneously 2()-3U days later. The fir.sl revacc inat iou 
i-s performed 1>\’ a single adinini.slratioii tif 1 ml of anatoxin 
months after t'lie vaccination. Cliildren must be revaccinaled at 
7-8 and 12 years of age. 
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Schemes for inoculations with an adsorbed diphtheria anatoxin 
and a pertussis-diphtheria-tetanus vaccine have now been elabo- 
rated. 


INFECTIOUS MONONUCLEOSIS 

Aetiologii. The disease is caused by a filtrablo virus Glandulophtlus 

'"^7-S^mie/eev. The role of Ihe source of infection is played by patients and 
virus carriers; it is an uir-borne infection and may occur in single cases and m 
rattier extensive epidemics. It is most commonly observed during autumn 

picture. The incubation period is about 7-12 days. The diseaw 
•sel^ ill aiutelv, with cliills and a rapid rise in temperature. Soon pain on swal- 
iuNvii.L' ai'poars; examination of the fauces reveals catarrhal, ulcerative or 
lacunar angina witti dirty-grey necrotic Dims on both tonsils during the Orel 
d'lV' "f Mie disease. Then the submnxillury. anterior cervical and. especially, 
i.osierii«r cervical lymph nodes become enlarged (Fig. 81). Often other groups 
c.f ' lymph nodes— axillary and inguinal— are enlarged and polyadenitis de- 
velops. In manv cases the spleen also enlarges. , r . 

The changes in the Mood picture are characteristic; from the very lirst 
dav- of Die disease Icucocylosis moderately increa.ses and the blood shows an 
increase in the iiuiiiIht of lyinphoinonocytes. Between the 6th and 8th days of 
Die iliM i-e the tiiiriiher of leucocytes increases to 12,000-18.000 per 1 cu mm 
,f bl "111, am] lympliomonocylosis and plasmacytes are observed (Fig. 82). 
Ihe felnile perii'nl la^-ls 20-2.') day.s, sotnelirnes a little longer. As a rule, the 
disease ends in oom|ilete recovery; prolonged suhfebrilily and relapse.s of the 
di-' iso .ire ' Illy rarely observed. I.ymphonionocylosis persists for a long time. 



Fig. 81. Infectious mcnonucle'isis; 


eiilargoinent 


of riglil cervical lymph nodes 
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Diagnosis. The disease is diagnosed on the basis of the clinical picture 
showing angina, polyadenitis and characteristic changes in the peripheral 
blood; in some cases the diagnosis is facilitated by epidemiologica data 
contact with an infectious mononucleosis patient. To conrinu he diagnosis 
the Paul-Bunnell test is used; this test may ho perforniod from the ith or Gth 
day of the disease; the diagnostic litre is 1:64; if this test is performed later, 

D^Wereluial diagnosis. Tlie disease must he differentiated from faucial 
diphtheria, the anginous-bubonic form of tularaemia, lyrnpliocytic leukaemia 

patients are hospitalized. There are no 
treat this disease, but sometimes patients are relieved by penicillin (.iUt .UUO 
intramuscularly 3 times per day for 0 days): in addition to peaicilliu it i> ad- 
visable to give the patient medium doses of prednisone or predinsolonc. 

Prevention. The measures of preventing the spread of infectious monomicloo- 
sis are early isolation and treatment of patients in hospitals. 


WHOOPING COUGH (PERTUSSIS) 

Whooping cough is an extremely contagious disease affecting piedominantly 
children; during the initial period it is characterized by upper respiratory 
catarrh which is followed by a protracted stage of coughing paro.\>sms. 

Brief historical information. As a separate disease entity whooping cough 

was first recognized by clinicians in 1724. , , . r ■ 

The main ideas concerning llie epidemiology and clinical aspects of whoop- 
ing cough formed in the 19th century. The studies of tlie Hussmn scientist 
M. I. Afanasyev, dating from 1887-1907, and of He I rench microhiohyi-U 
Bordet and Gengou, carried out in 1906-1907. established tlie aetiologs ..f the 
disease (Bordet-Gengou bacillus) and clarified a number of fpie-tions of \\hoo[)- 

ing cough immunology. , ,, , . 

^In 1950 synthomycin and levomycolin were successfully Usi.l in U"- 
ment of whooping cough, thereby laying down the foundation of eliein<)thecai.\ 
of this disease. Bioinycin and tetracycline began to be used later. McthoiN of 
vaccination have been claboralcd . 

Aetiology. The disease is cau.sed by Ihc Bordel-Goiigou bacillus 
{Hemophilus pertussis)— gvMn-ncgaVwQ, nonmotile rod with routulcd 
ends. The Bordet-Gengou bacillus slain.s very well (its ends staining 
particularly intensively) with aniline dyes. A i)ure cullnro of t ho 
causative agent of whooping cough is produced on glycerin-potato 

blood agar. , 

Cold does not ditninish the viability of the bacillus; heating to 

56° C kills it. , . . , , 

Epidemiology. Whooping cough is observed mainly in chiUlivn 
2“4 years of ago. Younger and older children arc aflected luuch less 
frequently. Now and then the disease attacks adults. 

Patients mainly in the first, catarrhal, stage of whooping cough 

are the source of infection in all cases. 

Whooping cough is an air-borne infection and is t l aiisin it led 

through rather close contact with patients. 

Pathogenesis and pathologic anatomy. Transinitleil tluuugh the 
air (in droplets) to the upper respiratory inuco.sa the lloitlet-Geiigou 
bacilli spread along the trachea and the broncliial tree and produce 
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iiillammatory changes in the mucosa; the changes are most clearly 
manifested in the arytenoid area and in the bifurcation of the trachea. 
A catarrhal process clinically manifesting itself in diffuse bronchi- 
tis develops on the upper respiratory mucosa. The endobronchitis is 
followed by peribronchitic processes, and the lymph circulation in 
the pulmonary tissue is disorganized. Later, as the whooping cough 
bacilli multiply and, as a result of their destruction, liberate an 
exotoxin, the mucosa of the respiratory tract becomes sensitized and 
the .-^ensory nerve endings are continuously irritated by the toxic 
products with resultant paroxysms of coughing of reflex and aller- 
gic character. 

All important role in the coughing paroxysms of whooping cough 
is played by the direct action of the exotoxin on the central nervous 
system. Tlu* participation of the central nervous system in the patho- 
geiiois of coughing paroxysms is obvious from the well-known clini- 
<-al fact tliat by transferring the sick cliild’s attention to other ob- 
jects or phenomena, for example, by showing him an interesting toy 
or by clapping tlie hands, it is possible to arrest the paroxysm. 

Tln‘ .<ign.s of oxygen deOciency (cyanosis, dyspnoea) observed dur- 
ing severe eoiigliitig paroxysms are due to the action of the exoto- 
\in oil the respiratory centre. Postmortem examination of patients 
who have died of whooping cougli reveals pulmonary emphysema and 
ill ll.uiimatory changes in the mucosa of the trachea and bronchi. 

Bacteriological tests of tlie sputum of wliooping cough patients 
show Bnnlel-Geiigou l)acilli. 

All .itlacU of liie ilisease confers lifelong immunity. 

( linii'dl lurtiire. The incubation period of whooping cough is 
days. Ihe first clinical .symptom.s of the di.sease are general 
indi'fnisil ion. husky voice, mild rhinitis and cough with hyperao- 
iiiia uf llie posterior laryngeal wnW—catanhol period of whooping 
cough. Sometimes this period is accompanied by a slight rise in tem- 
jieralure. During the 4-5 days immediately following the catarrhal 
pheaoiueiia in the upper respiratory tract increase and numerous dry 
lah's are auscultated in the lungs. The considerable resemblance 


of the clinical picture of wliooping cough of this period to ordinary 
diffuse hronchilis renders early diagnosis of the disease extraordinar- 
ily difficiilt ; yet it is during this period that the patients are particu- 
larly conlagicMis. The catarrhal period lasts 8-10 days, sometimes a 
little long(‘r. Then the disea.'<c enters l!ie most characteristic stage — 
the paroxysniul stage. 


At the onset of tlie paroxysm tlio sick cliild’s respiration is sup- 
pressed and several convulsive coughs occur; tlie coughs are accompa- 
nied by a burning and tickling in tlie larynx and trachea, and after 
a brief pause are followed by a deep inhalation and a paroxysm of 
coughing during which the patient 's face puffs up, turns rod and cya- 
notic. As a result t)f an increased exhalation the tongue is thrust 
out and somewhat curved upward. If tlio paroxysms are frequent, a 
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small ulcer forms on the frenulum of the longue (injury of the fre- 
nulum by the teeth), and nosel)lced and haemorrhages into the con- 
junctivao are possible. In many cliildren the paroxysms of coughing 
are accompanied by vomiting, in some cases— by involuntary urina- 
tion and defaecation. 

Several successive convulsive couglis are followed by a long wlioop- 
ing sound due to the passage of air through the theretofore closed 
glottis. The convulsive coughs are accompanied by contraction of all 
the respiratory muscles. At the end of each paroxysm a small amount 
of viscous glasslike mucus is discharged. 

A very few minutes after the end of the paroxysm the sick child's 
condition becomes so satisfactory that the chihl can play and skip 
about merrily. 

Subsequently, however, for 2-3 woek.s of the paroxysmal stage of 
the disease, the paroxysms occur more frequently and are longer and 
more severe; in the cour.se of a day the child may have from 8-1" to 
30-40 paroxysms. The paroxysmal stage of whooping cough la-^ts 3-4 
weeks, then the paroxysms occur loss frequently and become shorter 
and less distressing: this is the stage of resolution of the disease. I he 
sputum discharged by patients at this period is very heavy ami gretui- 
ish. By the 5th or Gth week of the disease the paroxysms cease and 
the discharge of sputum ends. Blood tests during the paroxysmal 
stage of the disease (and sometimes evei» earlier) rev<‘al leiicocytusis 
(12,000-50,000 leucocytes per I cumin). l\'m[)liucylo>is and a slower 
ESR. The specific gravity of the urine is incnnised. I lUDmidi- 
cated whooping cough lasts from 1.5 to 2..) montiis. 

Complications. Whooping cough is accomiiaiiled by freqm'iit and 
distressing paroxysms of coughing which cause forced exli.il.il iou> 
and lead to development of acute puliiumary emphyseiiia. .\n addil ion 
of a secondary infection whose causative agents live on Ihrimicou^ 
membranes of the upper respiratory tract , ami t he act ion (d t In* w hoop- 
ing cough bacteria {Hemophilus pertussis) may give rise to iiiicro- 
focal pneumoniae, perihroncliit ides and hnincliiolit ides with the 
result that the clinical course of the disease may become much more 
severe (Fig. 83). The symptoms of pertussal iineiunonia are (ly^p- 
noea, cyanosis of the lips, shortening of the [)erciissit)n souiul in the 
lower lobes of the lungs and the presence of moist ve>jcular lale.s 
in them. An attack of the disea.so confers lifelong immunit> . 

diagnosis. In the absence of direct epidemiidogical iiidnalions 
whooping cough is extraordinarily difficult to diaguosi* during the 
catarrhal period, especially in single (sporadic) cases. I he diagmjsiic 
problem is greatly facilitated if the physician knows that llie cliiUl 
lias had close contact with a whooping cougli patient or a case ot 
whooping cough Iia.s been discovered in the institution (nursery, 
kindergarten, school) the child attended during the preceding .i-i 

Weeks. 

Whooping cough is very easy to diagnose when paroxysms of 



coughing appear. Cultivation ofwhooping cough bacilli in Petri dishes 
containing a special agar (cough plates) and an allergic skin test are 
used for laboratory diagnosis. 

Prognosis. Whooping cough runs the severest course in infants; 
with age the prognosis becomes more favourable. A severe course 
of the disease and development of complications (especially pneumo- 
niae and bronchiolitidcs) render the prognosis very serious, if no 
antibiotics are used. The prognosis is also aggravated when whoop- 
ing cough is combines with measles, pulmonary tuberculosis or dysen- 
tery. 

In older children the prognosis is usually favourable if the disease 
does not run a severe course. 

Treatment. Whooping cough patients are usually isolated at home. 
Serious cases, especially cases of mixed infection or those involving 
complications, should be hospitalized. 

The room or ward of whooping cough patients must be well venti- 
lated or more frequently aired. Whooping cough patients must walk 
and sleep outdoors as often as possible. 

If whooping cough has broken out in a children’s institution, it is 
necessary to separate a special “whooping cough group" and give the 
affected children health resort treatment. 

Children affected with whooping cough must be given palatable, 
easily assimilable and sufficiently caloric food enriched with vita- 
mins, especially vitamin C. Infants in the first months of life must 
he fed the breast. 

Patients in the catarrhal period of whooping cough are advised 
\o drink warm alkaline mineral water and inhale the vapours of a 
heated 2 jier cent soda solution. In cases accompanied by severe at- 
tacks of asphyxia the patients must be given enemas of a 2 per cent 
cliloral hydrate solution in starch water. 

I he doses must correspond to the child’s age: from 6 months to 3 
years of age — 0.15 g of chloral hydrate, 3-4 years of age — 0.2 g, 4-7 
years of age — 0.25 g, and 7-12 years of age — 0.4 g. 

Faviuirable results, especially in the early stages of whooping 
coiii^h, are observed after a 6-7-day course of levomycetin treatment; 
the antibiotic is administered in single doses of 0.02 g per 1 kg of the 
cliild ’s weight. Adults are given levomycetin in a dose of 0.5 g six 
times per day for 6-7 daj's. Good results are also produced by Ireat- 
nieijt with biomycin in a dose of 0.025 g per 1 kg of the child’s weight 
pi r day; tetracycline is administered in the same doses. 

Prevention. The most important role in preventing whooping cough 
is ]ilaycd by early revealment of patients, their isolation from healthy 
children, and oi-ganizalion of 3 groups in nurseries and kindergar- 
tens: (a) patients, (b) children affected with bronchitides, and (c) 
healthy children (quarantined for 30 days from the appearance of a 
parcixysin of coughing in the first child of the given group). 
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Ail healthy children who were in close contact with a whooping 
cough patient must be subjected to passive iinmimization against 
whooping cough by intramuscular administration of normal human 
serum (45-60 ml) or gamma-globulin. This method i^; not very effec- 


tive, however. 

Soviet investigators have now elaborated methods of active immu- 
nization against whooping cough by inoculations with special vac- 
cines. The whooping cough vaccination may he combined with diph- 


theritic anatoxin. 

Children who have had an attack of whooping cough may not be 
admitted to children’s institutions before at least 3U days have 
elapsed since the appearance of paroxysms of cougliing because only 
by that time do they cease to be contagious. 

Staying outdoors (in specialized children’s sanatoriums and for- 
est schools) for 24 hours a day fosters the quickest possible recovery 
of whooping cough patients and thereby the termination of their 
contagiousness. In winter such children must sleej) in special sleep- 
ing bags on verandas and balconies. 


MEASLES (MORBILLI) 

^leasles is an e.xlre/aely contagious disea.'io, mainly of c hildrori. It is charac- 
terized by eruptions on the .skin, ejiantljoina, upper respiratory catarrh atjJ 
conjunctivitis. 

Brief historical information. The disease was known alrca<ly in anli<]uity, 
but was given a full-enough scientific description only by Panuin who observed 
Faroe Islands where an epidemic of this di'^case itj I8i(J affected nearly 


it on F 


75 per cent of the populatioji. .4 brilliant de'^crii)! ion <tf (he rliniral aspects 
of measles was given in the lectures ami monographs of N. V. Filatov. The 
early diagnostic sign of the disease — brand}' desquamation of tbe oral tnneosa— 
was described by A. I*. Bcl.-^ky, a Pskov pbysician. in IHtlO and by X. F. lilafov 
in 181)5. An analogous sign was de.scribed laler (in 18tiG) by Kofilik. The 
works of Dcgkwitz on measles prevention by injection of llic bbiod serum of 
adults to cbildren who have liad contact with measle.s patients were jiublisheil 
in 1921. The causative agent of the di.sease has been produced in cultures. Ihe 
possibility of producing an effective vaccine is being iuvesligated. 

Aetiology. The causative agent of inca.'^le.s is a .special type of vi- 
rus— Po/ynosa rnorbillorum . In the extertial environment the virus 
is quickly destroyed, but immediately after its di.'icharge in parti- 
cles of mucus from a patient ’.s upper respiratory tract it may be car- 
ried by the air current over considerable distances— from one room 
to another, through corridors, etc.— whicli accounts for the high con- 
tagiousness of mea.sles patients. The sources of iiifecliuii are patients 
from the last 2 days of incubation to the 4lli day of the eruption and 
but rarely during later periods. It is neces.sary te emphasize the epi- 
demiological importance of patients affected with atypical or effaced 
forms of measles. 

Epidemiology. The infection is transmitted to healthy susceptible 
humans through the air on rather clo.sc contact with patients. The 


particles of mucus discharged from the respiratory tract and naso- 
pharynx of patients during coughing or sneezing may come in contact 
with the mucosa of the respiratory tract of healthy susceptible peo- 
ple. 

The movement of the measles virus with air currents makes possi- 
ble the infection of people not only in the same room, but also in 
adjacent rooms. 

Measles most commonly affects children up to 4 years of age; it 
may also attack adults who have never had the disease before. 

An attack of measles confers lifelong immunity. 

In areas where measles has never occurred before all of the popula- 
tion is susceptible and mortality is very high, as was the case on 
Faroe Islands in 1846, 1862 and 1875. 

Pathogenesis: and pathologic anatomy. On coming in contact with 
the mucosa of the upper respiratory tract the Hltrable virus affects its 
epithelium. An acute catarrh develops and successively spreads to 
the bronchi, the bronchioles and around the bronchi where it gives 
rise to peribronchitis. In more severe cases of measles necroses of the 
mucosa of the upper respiratory tract are possible. Cases of primary 
morbillous pneumoniae which considerably aggravate the prognosis 
are not infrequent. The affection of the epithelium of the upper 
respiratory tract is soon followed by generalized infection (virusae- 
mia). The foregoing main features of measles pathogenesis have 
been established by experimental production of the disease in mon- 
keys. 

In addition to phenomena of peribronchitis and focal pneumoniae 
I'ostmorlem examination reveals formation of abscesses in small 
foci of the lungs. Death is the result not of measles, but of concur- 
rent complications. Some patients may, in addition to specific 
morbillous changes in the lungs, have necrotic processes due to 
streplocffccal infection activated as a result of lowered general 
resistance. Measles often activates latent pulmonary uberculosis 
or fi)slers increased susceptibility to it. Postmortem examination 
of i)eople who have died of measles may therefore reveal a pathoana- 
toinical picture of tuberculosis in an active stage. 

Administration of antibiotics suppresses secondary infection. 

('linical picture. The incubation period averages 10 days, but in 
patients prophylactically given injections of antimeasles serum 
cr gamma-globulin the incubation may last up to 28 days. 

The incubation period is followed by a prodromal or catarrhal 
period of the disease. The temperature rapidly rises to 38.3-38. 7°C, 
and the patients develop rhinitis, conjunctivitis, photophobia 
(Fig. 84) and a dry barking cough. 

From the 2nd or 3rd day of the catarrhal (prodromal) period it 
is possible to observe on the mucosa of the patient’s cheeks whitish 
areas of elevated branny desquamating epithelium — Belsky-Fi- 
latov-Koplik’s sign. This sign plays a very important part 
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in the early diagnosis of measles because it makes it possible to 
reveal and isolate patients, and to administer antimeasles serum 
and gamma-globulin to all children who have had any contact with 
patients, all in good time. From the third day of the catarrlial pe- 
riod the hard palate exhibits dilTuse hyperaemia. thi the 4th day 
the temperature rapidly rises to 30.5-40.5'C; from this moment 
the febrile period or the period of eruptions begins. 

A raacromacular eruption, often of a confluent and papular char- 
acter, appears on the skin of the face and behind the oars on the 
very first day of the febrile period; in between the lesions of the 
eruption the skin retains its usual appearance. On the 2nd day of 
the febrile period an eruption breaks out on the skin of the 
trunk and proximal parts of the extremities; on the .'Ird day the 
eruption may also be .seen all over the extremities. The eruption 
often consists of elevated round macules 3-4 inm in diameter with 
the separate macules tending to run together. Thus measles is char- 
acterized by a maculopapular eruption on the skin. In some patients, 
especially in extremely debilitated, emaciated children, the erup- 
tion may become cyanotic. 



rig. 84. Girl .'iffcclod with iiie.isles willi inaikcd riitarrlial pheiumieiia 

( first day of eriipUon) 



In uncomplicated measles the temperature falls to subfebrile 
or even normal figures by the 4th day of the eruption. The eruption 
disappears from the skin in the same sequence in which it appears 
(first from the face, then from the trunk and the extremities). The 
disappearance of the eruption is followed by a pigmentation and 
fine branny desquamation of the skin. During the febrile period 
the l»luod shows leucopenia with relative lymphopenia. 

There are also severe forms of uncomplicated measles accompanied 
by a high temperature (up to 40X), delirium, convulsions, dyspnoea 
and cyatiosis; sucl\ patients are found to have phenomena of diffuse 
l.r.uKhittlitis.’ In such severe cases death may ensue even on the 
2ml or drd day of the febrile period of the disease. 

ill adults measles runs a severe course, especially with concurrent 
disturhaiices in tlie cardiovascular system. Complications of the 
disease, ])rimarily pneumoniae which may lead to paralysis of the 
r(*<pirat(U’y and vasomotor centres, are the direct cause of death 
ill measles, particularly in cases of children. 

(nntdified) measles is observed in children immunized 
witii the Mood serum c»f healthy people or with gamma-globulin. 
In tho-e patients the temperature docs not rise above 38'’C, the 
enil'tion i> scant and the disease does not last more than 4 days. 
All attack of measles confers lasting immunity; reinfection is 


e.\<eptioiialiy rare. 

('<onfiliral'i"ns. The most frequent complications of measles are 
pueiiiiKinia and pindhronchitis (high temperature, tachycardia, 
d\.-|>iinea. shortened percussion .sound in the postero-inferior paits 
of the lungs, bronchial respiration and moist microyesicular rales). 
In la-e^ ..f measles romplicaled by pneumonia the temperature 
n.ive i< e.MuHiallv altered ^Fig. 85). Complication of measles by 
pm uMomia considerably aggravates the progno.sis in all cases and 
n qniirv vi«jnrnus therapeutic measures. In infants the disease 
Im . nine complicated l.y capillary bronchiolitis which is accompanied 
I'V <(‘veie respiratory disorders (dyspnoea, cyanosis). 

In <ome patients iiieasles mav become complicated by false (mor- 
billons) croup which develops as an attack of asphyxia (usually at 
ii dit) and i< accompanied hv oedema of the vocal folds. Morbil- 
lous croup develops during the catarrhal period or simultaneously 
with the oulhreak of the eruption and is characterized by a barking 
( ougli. noisy respiration ami a drawing-in of the pliable parts of the 

cliest. 

If a measles patient has developed false croup, no intubation is 
nsorled to, hut it is necessary most vigorously to use revulsive 
agents (hut b.ol l.alhs with mustard) and oxygen inhalation. 

Ill estahlisliiug a dilTeroiitial diagnosis in cases of croup it must be 
rememlieied that «liphlheritic croup develops gradually; soon after 
the appearance of tlie initial symptoms of croup the voice is lost 
(.iphonia): in morhillous croup plieuoinona of stenotic respiration 
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85. Temperature curve In measles Cdiiiplicaleil wilti 

(from M* G. IJanilovicli) 


piioumotiia 


develop later, usually iu 1-3 days, and lead to asphyxia if ..o req- 
iiiqitP theraDCUtic measures are taken. 

ag"grairtL‘"ue;t'Tcrd\ 

measles the development of colitis is apparently due to the ihanges 

nrndncGtl bv the causative agent of measles. 

In younger children the complications of measles may he suppu- 
rative'^otitfs, mastoiditis and sinusitides (highmoritis, ethmoidilis. 

In measles the prognosis is serious for children up to 
3 yean of age, especially in severe cases accompan.ed hy compli- 
caUon^ extensively affecting the respiratory syste.n (focal pneumo- 
ntae perihronchitides). Measles runs a part.cularly severe course 

in debilitated and undernourished children. ,• i 

The causes of deatli in measles are. as \yas already mentioned, 
complications (most commonly pneumoniae) and increasing cardio- 
vascular insufficiency. ^ , 

Diagnosis. During the catarrhal period and m the ^r^t 1-2 da>s 

of the eruption the diagnosis of measles is ha.sed on epidemiological 
anamnesis and the clinical picture of the disease with Bolsky-Fi- 
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latov-Koplik’s sign whicli is observed in 80-85 per cent of all mea- 
sles patients (branny desquamation of the epithelium of the oral 
mucosa seen on the mucosa of the cheeks opposite the molars). The 
finding of this sign in a sick child makes it possible to carry out 
the necessary anti-epidemic measures in good time. The presence 
of catarrhal phenomena, the characteristic sequence of the skin 
eruptions and the blood picture help to establish the diagnosis at 
later periods of the disease. 

Differential diagnosis. The disease must be differentiated from 
rubeola rnorbiollosa, typhus and various drug and serum eruptions 
associated, for example, with treatment with sulpha drugs or syn- 
thomycin. In rubeola rnorbiollosa the symptoms of the catarrhal 
period arc less clearly marked, the eruption is finer than in measles, 
is polymorphous and localized mainly on the back and the ex- 
tensor surfaces of the arms. Moreover, rubeola rnorbiollosa is charac- 
terized by enlargement of the occipital and posterior cervical lymph 
nodes. 

The first 4-6 days of typhus are marked by persistent headache, 
puffy face, injected sclerae and conjunctivae (but not conjunctivi- 
tis!), petechial haemorrhages on the retrotarsal fold of conjunctivae, 
and polymorphous roseolous or roseolous-petechial eruption ap- 
pearing on the 4th or 5th day of the disease and localizing mainly 
on the extensor surface of the arras, the lateral surfaces of the chest 
and on the back. It should be noted that the symptoms of the catar- 
rhal period of the disease so characteristic of measles are absent 
in typhus. 

in addition to their characteristic maculopapular appearance 
with a tendency to confluence of the various lesions, which is also 
typical of measles eruptions, drug eruptions are identified by a 
consideration of anamnestic data — the use of a drug which could 
have caused the eruption. 

In addition to the appearance of papular and macromacular 
cnii)tions the serum sickness is often accompanied by a swelling 
td the joints. 

Treatment and care. All measles patients must be isolated even 
if only at home; they must be kept in sufficiently light, warm and 
wfll-ventilated rooms, and must be given easily assimilable and 
liiglily caloric food with plenty of vitamin C and a lot to drink. 

Hecause of conjunctivitis the patients' eyes must be ^vashed 
with a 2 per cent boric acid solution at least twice a day. The pa- 
lionls must often gargle the mouth; in severe cases the mouth must 
be swabbed wdth a tampon soaked in a 2 per cent boric acid solu- 
tion. 

In cases complicated by pneumonia the patients must be admin- 
istered penicillin injections, mustard plasters and mustard wrap- 
pings, intravenous infusions of physiologic solutiou and glucose, 
and cardiovascular preparations (cordiamine, caffeine). It is ad- 


visable to combine penicillin treatment of pneumonia witli admin- 
istration of norsulphazol (sulphathiazole), and to give the patients 
plenty to drink. Penicillin may also be prescribed in the very begin- 
ning of the disease to prevent pneumoniae and purulent compli- 
cations of measles. 

In protracted cases of inorbillous pneumonia haemotherapy is 
used — intramuscularly 10 ml of a healthy adult’s blood and trans- 
fusions of small amounts (50-75 ml) of blood. To prevent hyposta^es 
in the lungs, patients must be turned over in bed more often. 

Prevention. As soon as a measles patient is discovered ho is iso- 
lated at home and all children from 3 months to 4 years of age who 
have been in contact with the patient are given an intramuscular 
injection of 30-60 ml of anllmeasles serum or gamma-globulin, 
the dose depending on the physical condition of the children and 
the time of their contact with the measles patient. The question 
of inoculating children past 4 years of age is decided on the basis 
of medical indications. Inoculations must be administered to de- 
bilitated children and children who have recovered from other infec- 
tious diseases, for example, whooping cough, if they have had any 
contact with measles patients. 

In admitting children to children’s institutions (nurseries, kin- 
dergartens, hospitals, schools, young pioneers’ camps) it is necessary 
carefully to reveal the epidemiological anamnesis and bar patieiits 
and children suspected of having measles from normal children’s 
groups. Upon discovery of lielsky-Filatov-Koplik’s sign or any other 
characteristic signs of measles in any child all children who Itave 
been in contact with this child must be administered anlinieasles 
serum or gamma-globulin. 

For inoculations against measles, in cases of contact witli pa- 
tients, the blood serum of healthy adults (donors) or serum of i>la- 
ceiital blood collected at special station.s is used. Gamma-globulin 
is administered for the same purpose; the dose is 3 ml for children 
3-0 years of age and up to 10 ml for adults. Gamma-globulin in- 
oculations have certain advanlage.s over serum inoculations. Tlie 
passive immunity conferred l>y inoculations lasts about 1 motitli. 


ULIBICOLA MOHHIOLLOSA 

Aetioloffy and epidemiology . The caii.'^ativo agent of tiie disease 
is a special filtrable virus. The disease usually alTocls children 
4-10 years of ago; it is an air-borne infection transmitted on close 
contact w'ilh patients. Patients are contagious from tlio last days 
of incubation until complete disappearance of the eruption from 
the skin. 

Incubation period. In most cases the incjibation period is 12-14 
days, but may last up to 23 days. 


361 



riinical Dicture. The disease sets in with a rise in temperature 
to 38,a-38.5 C, but sometimes persists at subfebnle 
patients develop a mild rhinitis, cough and conjunct vitis. The 
patient's general condition is usually unaffected. At the end of 
the first day of the disease, sometimes on the .second or third day, 
a ro,soolous' micromacular eruption appears on the face and then 
rapidly (in the course of 24 hours) and without any definite suc- 
cession spreads all over the skin; the eruption is not elevated above 
the surface of the skin. Simultaneoii.sly with the appearance of the 
eriiiition the occipital Ivniph nodes enlarge. Sometimes other ymph 
;,Zs niav also enlarge. It should he remembered that usually not 
only the occipital lymph nodes palpated hehind the 
hut' also the axillary and inguinal nodes en/arge 
The eiiiption lasts 2-3 day.s and then disappears leaving neither 

<lf-(puuuali«.n luu* pigmontation. i-uor 

K.vaiiiinatiun of tho blood reveals leucopeiiia and during later 

periods monocylosis. , . . •, 

\u attack of the disease confers lasting immunity. 

The disease is diagnosed on the basis of 

,,„„s iiiid Ihe hlood picture. Specia f 

of the occipital lymph nodes, which will facilitate 

,|U. differ, ■niiotion of the disease from measles. 

1 1 , e wes where there are reasons to assume a diagnosis of measles 
,„I; iu d'nhtfiil cases where it is difficult to differentiate this dis^ease 
,m me i4e'^ it is advisable to administer to the patient 2-3 ml of 
::aiuma-glohulin or .'tlt-'H' ml »f antimeasles serum and isolate 

'’■‘vvl'fVofrn/ Ued rest f..r 2-3 davs without medicinal treatment. 

isolated at home until seven 

flavs have elapsed since the disappearance of the eruption. 


I.r.TII AltOK; KNCKIMI A LITIS (KCONOMO S DISKASLl 

l-nnh”'/ TIic (Miisaliva .iL'rnt t.f the -iiseaso is n |.pn I'puI ly a fiUrable virus 
1 .1. ..i.o i iv .-iv .ilfffts Hie fotitnil ni’fvous system. 

' / i lo-’u The situn-es of ttu- iufeetifii are <«iily palieiils and carriers. 

.liwirw .KCiir- ni.iinly in countries will, n cokl 
Hi, :3;unn. 'n.xonnn, inri.le,.c.. of the disense is between feb- 

‘'''■'/• .Zln n.'o's'' I'bc clcir.n tcn -I ir di-l i.rbances in the orifinisin nro acute 

. MMiiccti'-ti will, ihf it.iflioii.iry -.f small jp the disease 

i urUi rlinif.il riiv im'iil.alii.ii ponod l.< da>s. A.s a . 

t ill •H ill 1*1 V \\ il li -i'Mi'f Ilf kreniT ii indispusil i'>n. ailynaima, jaded lu- . 

ummMv in ila’hl.., Iheir is u.islalde ami 

inuiii.' thi*. perii-i Hu* tli<eas(. >..iiiowli.it resembles uinuenza, within 

ill iiinrbid ilis.ippf.li'. 
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Clinical course. Within 8-10 days and sometimes only within 
a few months the disease enters the second period which is character- 
ized by progressive symptoms of affection of the central nervous 
system. The duration of the second period varies with individuals, 
but may last several months (up to 1 year), while chronic forms 
(parkinsonism) last for years. It should be remembered that par- 
kinsonism (see below) may be either the final stage of different 
clinical forms of the disease or a special form of chronic encepha- 
litis. 

The following forms arc conventionally distinguished according 
to the course and symptomatology of the disease: lethargic, hyper- 
kinetic and amyostatic (parkinsonism). 

The most frequently occurring lethargi<' form of tmcephalitis is 
characterized by sluggishness, adynamia and sleepiness: the patient 
is likely to fall asleep under any circumstances. Considerable sleepi- 
ness is combined with sluggish facial movements, inasklike. fixed 
face, and inarticulate, slurred speech. 

The characteristic neurological symptoms of this disease are 
drooping of the upper eyelids (ptosis), imequal diameter of the 
pupils (anisocoria), squint (strabismus), double vision (di|)lopia). 
horizontal nystagmus, and convergence disturbances. Tiiese symp- 
toms are determined by pareses and paralyses of the muscles which 
are concerned in the movements of the eyeballs and in raising the 


upper lids. 

The hyperkinetic form is marked by twitchings of various muscle 
groups (for example, the obliquus abdominis muscles), tremor of 
the hands, athetosis and other neurologic symptoms indicating pre- 
dominant affection of the striopallidul system. 

The symptoms of the chronic, amyostati‘'. form (parkinsoiii>m) 
are constraint, rigidity of all muscles of the body, masklike face, 
characteristic gait, inarticulate speech, and tremor of the extremi- 
ties and the trunk. 

Diagnosis. Diagnosis of sporadic cases presetits cssotitial diffi- 
culties and must he based on epidemiological data and the entire 
clinical picture with particular consideration of the marked sleepi- 
ness of the patients ai>d subsequently the inexpressiveness of the 
face (masklike face) and motor disorders. 

Differential diagnosis. During the initial period the disease must 
be differentiated from tuberculous meningitis and secondary encepha- 
liiides associated with measles, smallpox, chickenpox and certain 
other infectious diseases (for example, typhus). The presence or 
absence of the most important symptoms of those diseases and an 
analysis of the symptoms with a definite suspicion of lethargic en- 
cephalitis make it possible to establish a correct differential diag- 
nosis. In endemic foci of tick-borne and mo.squito-borno encephalitis 
it is necessary to establish a careful clinical differential diagnosis 
making use of laboratory data. 
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Prognosis. In lethargic encephalitis the prognosis is doubtful 
in all cases because death may ensue as a result of rapidly progress- 
ing bulbar phenomena. An attack of the disease often leaves stable 
phenomena of parkinsonism. 

Treatment. During the period of acute phenomena patients are 
hospitalized. In cases of convulsions and excitement the patients 
are administered starch-water enemas (100 ml) with chloral hydrate 
(1 g); symptomatic therapy is combined with a diet of semiliquid, 
easily assimilable food. 

Patients affected with parkinsonism are given (with appropriate 
precautions) scopolamine and tropacine (ester of diphenylacetic 
acid hydrochloride) and are kept under medical observation. 

Prevention. Revealment of patients, their immediate hospitali- 
zation, disinfection in the focus and the hospital where the patients 
are placed. 


SMALLPOX (VARIOLA VERA) 


Smallpox is an acutely infectious epidemic disease caused by a special fii- 
Irable virus; it is characterized by a two-wave temperature curve, considerable 
general intoxication and papulopustular eruptions on the skin and mucous 
membranes. 

Urlei historical information. Mass smallpox incidence was observed as far 
back os antiquity. Methods of smallpox prevention consisting in insufflation 
of smallpox crusts ground to a powder into the nose or in rubbiug the same 
powilcr into the nasal mucosa were known in China eons ago. Devastating 
smallpox epidemics repeatedly attacked the people of Europe and other conti- 
nents during the Middle Ages and modern times taking a toll of numerous 

liuman lives. , . , . ^ . 

Variolation, i.e., immunization of humans by inoculation with the contents 
of human smallpox pustules, was extensively practised in the middle of the 
I8lh century. However, this practice was fraught with the danger of smallpox 
infection since it consisted in administration of the living causative agent of 


smallpox. _ , , , . , . . , , • 

In 1796 the English physician Edward Jenner used the contents of a skin 
puslulo from a person affected with cowpox as inoculation material and thereby 
proved Hint the causative agent of cowpox passed through the human organ- 
ism (’ iHunanizeJ” virus) may produce immunity without the danger of caus- 
ing smallpox infection. Since the initial material was taken from a cow it was 
given the name of vaccine {vacca — Latin for cow). Later the vaccinations be- 
gan to use detritus, i.e., matter scraped from the pustules on a calf’s skin 
formed at the site of the scarifications into which the virus of a smallpox vac- 
cine had been introduced. 

.\t the end of the I9th century the Italian scientist Guarnieri discovered 
ill smallpox small inclusion bodies in the protoplasm of the epithelial cells; 
those inclusion bodies turned out to be products of the reactive change of the 
protoplasm in response to the penetration of the filtrable virus — the causative 
agent of smallpox. 

Paschoii’a bodies, the elementary bodies discovered by E. Paseben in 190b 
and found in the inclusion (Guarnieri) bodies of smallpox, are now thought to 
be the virus particles which cause the disease (known as Strongxjloplasma 
variola, var. mojoris). 
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Tlie inoculations against smallpox proved to be liiL'liiy effeclive in I lie very 
first years of their administration (beginiiin*? of tlie 19lh century). However, 
vaccination against smallpox was not compulsory in prerevolutionary Hussia. 
smallpox incidence was high, very many people died of this disease and many 
of those who survived ramained blind as long as they lived. 

After the decree on compulsory smallpox vaccination passed by the Soviet 
Government in 1919 llic inci<jence of the disease was sharply reduced, and 
soon smallpox was completely eradicated throughout the I SSH. 

Aetiology. The causative agent of smallpox is a special type of 
filtrable virus — Sirongyloplasma variola, var. majoris. Microscopy 
of the contents of smallpox pustules stained with silver by M. \. Mo- 
rozov’s method reveals roundish Paschen’s bodies which reach 
0.2-0.25 u in diameter. These elementary bodies are now considered 
the causative agents of the disease. It has been possible to .>^ee their 
fine structure by means of an electron microscope. The >inalIpox 
virus parasitizes inlraccllularly, hut is also found in the pus nf 
the pustules and in the smallpox crusts where it is retained for a 
long time. During the first days of the disease the smallpox virus 
is present on the mucous membranes of the nasopharynx and fauces. 
The causative agent long retains its virulence on desiccation and 
freezinff, as well as in elyceria (if the external temperature is main- 
tained at 5 C). 

Epidemiology. Overall anti-opidetnic measures with the most 
important part played by compulsory vaccination against smallpox 
have long since made it possible to eradicate smallpox throughout 
the USSH. Systematic vaccination against smallpox has also di- 
minished the incidence of the disease in other countries. 

Smallpox patients are the source of infection in all cases; they 
are contagious already al the end of the incubation period and during 
the first days of the disease when the infection is transmitted from 
a patient to a healthy person througli the air; later tlie disease is 
transmitted through the matter contained iti tlio smallpox pustules 
and the disengaged crusts. A certain role in the transmission of the 
infection is played by household utensils, toys and other things 
infected with the contents of the smallpox pustules or dry crusts 
disengaging from the .skin or mucous meinhranes. The causative 
agent of the disease enters the human organism through the skin 
and mucous membranes. The main route of transmission of the 
smallpox infection is the air. 

Clinical picture. The incubation period is t)-l5 days. The disease 
sets in suddenly with chills and a rapid rise in lomporalure to .11), 5- 
40. SX (by the end of the second day). The onset of the disease is 
marked by pains in the small of the back, especially in the sacrum. 
These symptoms begin the earliest— pm/romu/ - period of the 
disease, which lasts 3-4 days. 

During the first two days the disease is accompanied by headache, 
dizziness, vomiting, loss of appetite and constipation. The pulse 
rate corresponds to the teinperaluro level; .some patients develop 
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Fig. 86. Localization of the eruption during 
the prodromal period of smallpox 

a— bracWal triangle; b— femoral triangle 


dyspnoea. Severe forms of the disease 
may involve loss of consciousness and 
delirium. 

On the second or third day of the prod- 
romal period some patients (25-30 per 
cent) may exhibit an eruption on the 
skin (prodromal eruption) which often 
resembles the scarlet fever or measles 
eruptions. The eruption appears on the 
medial surface of the thighs and the 
lower part of the abdomen (within the 
so-called femoral triangle formed later- 
ally by the inferior medial parts of the 
thighs with the apex at the knee Joints 
and the superior line connecting the 
anterior or spines of both ilia), on the 
superior lateral surface of both humeri 
(within the brachial triangle), on the 
extensor surfaces of the arms and part- 
ly on the neck and chest (Fig. 86); the 

eruption lasts 2-3 days and disappears without leaving a l*^ace. 

During the prodromal period of smallpox the eruption usually 
consists of red macules or roseolas growing to the size of a leutU 
or even larger, or petechiae. There are also mixed forms of roseolous- 
petechial eruptions, especially in the brachial triangles. 

The macular eruption breaks out mainly on the extensor surface 
of the arms, while the petechial and the mixed (maculopetechial) 
eruptions appear in the brachial and femoral triangles. At first 
the eruption of the prodromal period appears on the face and necK, 
and then in the brachial and femoral triangles. 

According to a number of authors, the eruptions of the prodromal 
period of smallpox localized within the afore-mentioned tnangl^ 
is particularly noticeable in women because of the absence of hair 
on their chests and thighs; the same eruption is also clearly seen 
in men who do not have very much hair within the area of its locai- 
IzaLion. Sometimes the eruption has no characteristic localization. 

At the end of the prodromal period the temperature falls an 
she patient’s general condition improves. At the same time an 
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Fig. 87. Pustular pitted eruptions in child affected with smallpox 


abundant (“true”) micromacular .smallpox eruption, its lesions 
slightly elevated above the surface of the skin, appears on the fore- 
head, the scalp, face and hands. On the .second day the eruption 
begins to spread to the trunk, and on the third day — to the lower 
extremities. The eruption which has broken out all over the body 
assumes the appearance of dark-red papules, after which a vesicle 
containing tissue lymph forms on llie top of each papule. During 
the two days immediately following the vesicle enlarge to 3-* mm 
in diameter; some of the vesicles become pitied (pock-marked) 
(Fig. 87). Externally the smallpox vesicles, pitted in the centre 
and filled with lymph, resemble pearls projecting from the skin. 
Each vesicle is surrounded l}y a narrow border of hyi)eracniia; tlie 
vesicle or the pustule to wliich the vesicle has given rise is divided 
into several cavities by partitions consisting of cell walls, has a 
dense base and is located on somewhat indurated, oedematous skin. 
When smallpox vesicles and pustules are punctured l)y a needle 
they do not collapse. 

Particularly abundant eruption.s break out on the forehead, face 
(Fig. 88) and the hand.s. The mucous membranes of the soft palate, 
pharynx, gums, na.sal passages and conjunctivae arc usually affected 
with similar lesion.s. Nasal respiration becomes difficult, and tlie 
patient develops photophobia, epiphora, hoarseness, a cough and 
salivation. The maceration of the epithelium of the oral and nasal 
mucosa is responsible for tlie fact that the vesicles easily develoj) 
into ulcers. 

The successive transition of the papules to vesicles— stage of 
flourishing of the eruption— occur.s on the 7th and 8tli days of tlie 
disease in the order In wiiich the eruptions appeared. 

On the 9th day of the disease the temperature rises again and 
the disoa.so enters the stage of puslulation (Fig. 89). This is the most 
distressing period. 
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Day of the disease 



Initial Eruption Suppuration fever 
fever 


Fig, 89, Temperature curve of smallpox patient 


Unring the days that follow the daily temperature variations 
amount to 1.5X. The patient’s general condition becomes much 
worse, and liis consciousness is sometimes clouded; some patients 

become aggressive. . u 

Lymph acciiinulales in the smallpox vesicles and their walls 

grow tense. The contents of the vesicles become turbid because of 
the pnstulation, the vesicles acquire a yellow tinge and are trans- 
formed iTito pustules (Fig. 90) which do not run together even when 
I lie eruptions are abundant {variola vera discreta). 

The red border surrounding each pustule grows bright-red ana 
widi'i’. In the area of the eruptions the subcutaneous tissue and 
llie '!.iu become swollen and the eyelids noticeably oedematous. 

Owing to the formation of numerous pustules on the skin and 
iinieous membranes the patient develops sharp pain in the parls 
wliicli sustain llio pressure of the body and tries to find a comfort- 
able position in bed. Stretched by the matter accumulated in the 
pustules the tiunned pustule walls easily burst and the pus is dis- 
charged to the exterior whore it flows onto the skin and the under- 
wear. The discharge of the pus onto the surface of the skin causw 
maceration of tlie latter and a sharp itching. The haemogram is 
characterized by neutrophilic leucocytosis. The irritation and oede- 
ma of the mucous membranes of the nasopharynx and fauces give 
rise to pain on .'^wallowing, which makes the patients refuse food. 

Respiratory difficulties, dyspnoea and sometimes even attacks 
of asphyxia caused by oedema of the larynx considerably aggravate 
the patient’s condition. The intense itching of the skin caus^ dis- 
tressing insomnia which still more aggravates the patient’s condition. 

On the lull or 12lh day of the disease the pustules begin to shrink 
and dry — beginning of the stage of crust drying. Starting on the 
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face the pustules successively dry on the trunk and extremities, 
acquire a brown tinge and become covered with dry crusts. 

As the inflammatory changes in the skin and mucous membranes 
gradually disappear the pains associated primarily with affection 
of the pharpx diminish, but the patients begin to'be discomforted 
by intense itching and tear off the crusts under which bleeding and 
suppurating ulcers form. 

The patients’ general condition noticeably improves only after 
disappearance of the morbid symptoms on the skin and mucous 
membranes. About the 14th or 10th day of the disease the tempera- 
ture returns to normal. After 18-19 days of the disease the crusts 
are gradually cast off at the sites where there were pustules and 
leave reddish macules which in time become l)rown. all over the 
body. Patients who have had deep pustular lesions on the face retain 
lifelong roundish scare (pock-marks). Pustular eruptions may cause 
corneal opacity and result in blindness. 

In addition to the afore-descrihod typical clinical ])icture of 
smallpox {variola vera discreta) there are numerous other forms 
of the disease. 

One of the very rare but particularly severe forms of the disease 


purpura yan'o/os'a which is characterized by a shorter iticuhatlon 
period (6-8 days), extreme toxicosis accompanied by circulatory 
insufficiency, and haemorrhagic diathesis. During the first hours 
of the disease patients develop sharp pains in the sacrum and a 
characteristic petechial eruption which is not confined to the afore- 
described triangles, but spreads all over the body. Numerous haemor- 
rhagic macules appear on the skin in addition to the petechial erup- 
tion. The course of the disease is extrernely aggravated hy nasal 
haemorrhages, bloody vomit, haemoptysis, uterine and itilcslinal 
haemorrhages, haematuria, blood in the stool and early symj)toni-s 
of cardiovascular disturbances. Tlie patient may die even before 
the appearance of vesicles, between the 2nd and 14th days of the 
disease. 


The disease is often accompanied by phenomena of necrotic laryn- 
gol^acheitis and esophagitis. The spleen is not enlarged. 

Ihe blood picture is characterized by leucopenia or normocylosis. 
lymphocytosis, relative neutropenia with a sharp shift to the left - 
0 myelocytes, basophils, plasmacytes and considerable throiiilto- 
cytoponia (up to 7,000-6,500 thrombocytes per 1 cu inm of blood). 

In haemorrhagic smallpox {variola puslulosa hacnwrrhagica) hae- 
morrhage occurs into the vesicles and gives them a blackish appear- 
ance {black smallpox). The presence of blood in the sputum, vomilu';, 
wnno and faeces in this form of smallpox is due to haemorrhages 
mo the mucous membranes. 


The disease runs a very severe course, and death may occur l<e- 
oon the 4th and 8th days of the disease. 

^ this form of smallpox the changes in the blood pictun* are 


2«-I190 


369 




Fig, 91. To,„poralu.c curve of varioloid patienl (author's own observation) 

about tho same as in purpura variolosa There 

forms of smallpox-botween haemorrhagic smallpox 

,flrm/n.va-in which, in addition to purpura, there are vesicular 

^'''iV’cun tn!“po. (variola confluens) all of the skin (especially 
Oil tho face and arms) becomes covered wUh an uncommonly abun- 
dant pustular eruption, the pustules spreading ^hif foS 

ihon exten^^ivo flat blisters filled with pus are formed. Ibis lorm 
! ! tlu' disoaVe ^ characterized by a very high temperature, excitement 
and delirium- People surviving an attack of this disease retain large 

'''■'rhe"l"arr a?so“v erv miW‘ forms of smallpox unaccompanied by 
■1 typical clinical picture of the disease. For example, smallpox 
'withLt an eruption (■variola sine cxantliemalae) 

•I marked general reaction and eruptions and is therefore xcr> dit 
ticult to dfagnose (it may bo diagnosed only by a careful ana > 

Ilf tlic ppidemiologieul data). . , 

In countries where the population is systematically vaccinated 

and revaccinated mild^typical and effaced forms ^f the disease 

are possible (upon apl»rance of an imported case of smallpox), 

these forms of the disease jointly classified as 
difficult to diagnose and may play quite an important role in epi 
domiolugv. The developiuenl of varioloid is accompanied only by 
l^t of the svmpt.uns of typical smallpox. In vano o.d elevated 
loinperature (Fig. fll) lasts 2-3 days, the prodromal eruption is 
ohse^rved onlv in some cases and is not abundant, the 1’^“ ^ 
general condition is quite satisfactory, and true eruptions on the skin 
are limited to single lesions, most commonly on the forehead, lace 

In varioloid the eruptions are limited to papules on a dense base 
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and their possible development into vesicles; as a rule, no pustules 
are formed and the lesions undergo rapid retrograde development 
without leaving a trace. All these characteristics of varioloid are 
a^ociated with partial immunity of the organism. In varioloid 
the blood picture is characterized by leucopenia, a shift of the neutro- 
phils to the left, relative lymphocytosis and presence of plasmacytes 
(up to 12-15 per cent) which appear on the 3rd or 4th day of the 
disease; eosinophilia is possible. 



Fig. 92. Smallpox patient (loft) and 1j<t l-^-yoar-okl sister afficlod wiili 

varioloid (from Sclicinber and Koltncr) 


Varioloid is rarely accomjiiniieil by coniplioatiotis. 

Severe cases of smallpox are often accom[)ani(‘d by various com- 
plications, including bedsores on the sacrum, heels and occiput, 
gangrene of the oral and laryngeal mucosa, suppvirative olitides, 
and concurrent secondary (coccal) infection with abscesses and 
phlegmons. 

Focal pneumoniae, pleurisies, metrorrhagias and orchitidcs oc- 
cur much less frequently in smallpox; as was already Jiientioiicd, 
affections of ihc cornea and iris may lead to hlindness- 

An attack of smallpox confers lasting immunity and reinfections 
are very rare. 

Prognosis. Varioloid usually ends in complete recovery. 'Fho 
prognosis is also favourable in typical forms of smallpox (rariola 
^ra) unaccompanied by severe general phenomena or complica- 
tions; however, lethal results are possible. Smallpox palietits need 
special care and close watching. 

24 * 
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Diflerential-Diagnosis Table of the Main Signs of Chickenpoa and Smallpox in Typical Cases 
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Tbe prognosis is usually more serious in cases of confluent small- 
nox (t-ario/a con^u^ns). In haemorrhagic smallpox the prognosis is 
always very serious; cases of purpura variolosa are almost 
Diagnosis. The disease is diagnosed on the basis of a 
ical eLmination of the patient and 
diagnose smallpox during the initial period of the 

it is important to consider the characteristic pains in t^e sacrum 
and the presence of prodromal eruptions in the femoral and brachid 
triangles; it should be remembered that the latter is observed only 

25-30 per cent of the cases of typical smallpox. ’ 

lose their appetite and are afflicted with constipation. The pulse 

rate corresponds to the temperature level; some 

dyspnoea. Severe forms of the disease may be accompanied by loss 

The diagnosis of smallpox is confirmed by the appearance of 
typical eruptions on the skin and mucous membranes on the drd 

day of the disease, especially by the character of 
..ruption (first a macule, then a nodule, papule, vesicle and pus ule 
uftcn pitted in the centre), and of the temperature curve (fall of 
the tcmperalurc from the 4th day of the disease and a new rise from 
the 9th day when the vesicles begin -.o pustulate), as well as fay 

ronsiderahle general intoxication of the organism. 

Owing to the certain resemblance of the eruptions to those o 
(hi.kcnpox, smallpox must be carefully differentiated from the 
li.ller disease. Hue consideration must be given to anamnestic data, 
[0 ■l■^(■e of sharp pains in the sacrum during the prodromal period 
, ^ -mallpox, the two-wave temperature curve, and morphological 
. I.aiacteristics and sequence of the eruptions on the 
l.c emphasized that, unlike chickenpox, smallpox is often accom 
['allied bv eruptions on the mucous membranes. _ 

The symptoms of smallpox and chickenpox are 
l ahle 8. Tlio blood picture with the plasmacytic and thrombopenic 

ro.u lion must be taken into account (p. 369). , . . , 

III middle-aged and older people a diagnosis of chickenpox is 

eMromelv iloubtful. • i 

.1 dif/ernilial diagnosis is particularly necessary when varioloid 

i< snsperted. It must be remembered that in varioloid the lesions 

an>, unlike tlmse in chickenpox, mainly uniform and that in chicken- 

pox the aju'earancc of the eruption is preceded by a rise in tem- 


perature. . j 

If purpura variolosa is suspected, the disease must be differentiated 
from haemorrhagic capillarotoxicosis and severe manifestations o 
drug pathology caused by antibiotics and sulpha drugs. 

In such cases it is necessary carefully to collect the anamnestic 

and all epidemiological data. , 

In some patients the eruption is of a morbilliform character an 
its early appearance on the face lends it a still greater resemb ance 
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to measles. It must be remembered that measles is characterized 
by catarrhal processes (rhinitis, conjunctivitis, hyperaemia of the 
fauces, bronchitides), photophobia and Belskj'^Filatov-Koplik sign 
(branny desquamation of the epithelium on the oral mucosa). 

Scarlet fever (unlike the initial period of smallpox) is character- 
ized by a saturated red of the transitional folds and bends of the skin 
(inguinal folds, elbow bends), presence of a nasolabial triangle free 
from punctiform eruption, and vomiting often observed during the 
first hours of the disease. 

If the patient has an eruption on the skin and mucous membranes resem* 
bling that of smallpox, it is necessary to carry out the following complex of 
laboratory tests aimed at ascertaining the differential diagnosis of smallpox 
and chickenpox and of varioloid and cowpox. The laboratory tests require: 
(a) the discharge from the raucous membranes of the nasopharynx and oral 
cavity (mainly during the first 8 days of the disease), (b) contents of the pap- 
ules, vesicles and pustules on the skin, (c) crusts and scales, and (d) the patient’s 
blood. 

For virological examinations the material is taken from patients with ster- 
ilized instruments into sterile glass containers. The pustular fluid, crusts, 
scales and detritus of the nodular pulp taken from the patient are placed sepa- 
rately in 5-ml glass ampules which are immediately soldered. The material 
may also be collected in sterilized test-tubes which have to be closed with 
sterile rubber stoppers. 

The discharge from the nasopharynx is taken by means of sterile cotton 
tampons which are immediately thereafter placed in sterile tesl-tuhos, the test- 
tubes being secured by sterilized rubber plugs. 

The patient’s blood is also tested virologically; 2-3 ml of the blood is taken 
(all rules of asepsis being observed) from a vein into a sterile test-tube contain- 
ing an equal amount of distilled water: the test-tube Is inunodiately stopped 
with a sterile plug. 

To obtain smears of the discharge from the mucous membranes, a sterile 
cotton tampon is used, smears are made by the usual method on 4-5 slides 
and dried in the air. 

The papules, vesicles and pustules on the skin arc lightly painted with 
192 proof alcohol and are punctured with a sterile needle at the base; the lib- 
erated drop is drawn into a Pasteur pipette. 

In cases whore it is impossible to collect the Quid from a nodule the soft 
pulp of the nodule is scraped with a scalpel. The detritus from the floor of a 
ourst vesicle is also examined. 

Before the viroscopic examination the contents of the smear on the slides are 
thoroughly triturated with a drop of physiologic solution until an opalescent 
emulsion is formed; the resultant suspension is oxainincd for Paschen’s bodies 
by using M, A. Morozov’s method of silver staining, which makes it possible 
to differentiate smallpox from chickenpox. 

An important role in the complex of smallpox laboratory tests is [dayed 
by discovery of Guarnieri bodies formed in the rabbit's cornea, on the cliorio- 
allanlois of a chick embryo or in a culture of tissues inoculated with the vesic- 
ular or pustular fluid containing the smallpox virus. Subinoculatcd in chick 
embryos the virus may in a number of cases he discovered only after the 5th 
or 6th passage. 

If the results are negative, the chorioallantois being tested is triturated 
and a healthy chorioallantois of a chick embryo is inoculated with Iho result- 
ant suspension for the second or third time. To differontialo the siiuillj)ox 
virus from the chickenpox virus, the chorioallantois suspensions are subjected 
^ a haoinagglutination test. 
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A haeinagglutination inhibition test has been used of late for serologiwl 
diagnosis of smallpox. As a rule, antihaemagglutimns are 
patients’ blood on^the 5th or 6th day of the disease, although in Utr^ 
(for example, 1 : 80); by the 14th or 15th day their number reaches the maxi- 

"^^Tbe laboratory diagnosis of smallpox may also be confirmed by a comple- 
ment fixation test carried out in one of the two foUowipg ^o^iants. (a) during 
the first days of the disease in order to discover the antigen, 
periods in order to find complement fixing antibodies in the patient s organism 

that neither the complement n.ation nor W 
scopy using M. A. Morozov’s silver staining method makes it possible to differ- 
entiate smallpox from the generalized form of cowpox 

from vaccination), but both techniques do make it possible to differentiate 
smallpox from chickenpox. 


Treatment. No specific metliods of treating smallpox patients 
have as yet been elaborated. An auxiliary role is played by anti- 
biotics (including penicillin with streptomycin or levomycetin) 
which prevent the development of purulent processes that are pos- 
sible in complications of smallpox with secondary (coccal) infection. 

Some effect may bo expected from hyperimmune serum or immune 
gamma-globulin in cases of their early administration. 

All patients are subject to strict individual isolation. The attend- 
ing personnel must wear gauze masks, covering the face and mouth, 
and rubber gloves. All of the dressing material used by patients 
iiTul the tampons employed in swabbing the pustules must be 

l)urrio(l. L 1 • » u 

Al tlie sites of vesiculation and pustulation the skin must be 

i)ainte(l. i.e., lightly touched, with a cotton tampon soaked in a 
11 pur cent potassium permanganate solution. The parU of the skin 
ii-rilatcd by the pus oozing out of the pustules should be wiped with 
a tampon soaked in a 5 per cent potassium permanganate solution. 
'i\> relieve the tormenting itching of the skin during the crying ot 
llu‘ cnists, the latter are inuncted with a 1 per cent menthol oint- 
ineiil (III a vaseline base. 

The patients (especially children) must not remove the crusts 
because their removal leaves scars al the sites of the eruptions; 
to prev(*nl this, the nails of adult patients must be trimmed, while 
the hands of children must bo additionally bandaged to the trunk 
with a soft cotton padding in between. 

To mitigate the pains, patients are usually given pyramidon, 
phenacetin and analginc. The cardiovascular function is supported 
with injections of a 25 per cent oil solution of camphor, a 5 per cent 
ephedrine solution and a 25 per cent cordiamine solution. The oral 
cavity of patients required special care; it must be swabbed with 
a cotton tampon moistened with a solution of glycerin and boric 
acid; the eyelids must be irrigated with a 2 per cent aqueous boric 
acid solution. A moist chloramine disinfection must be carried out 
at the patient’s bedside. 
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Prevention. The following measures are extraordinarily impor- 
tant for preventing smallpox: earliest possible diagnosis of the dis- 
ease, immediate hospitalization and strict isolation of patients, 
moist and gaseous disinfection in the focus and at the patient’s 
bedside, 14 days of medical observation of all persons who have 
had contact with patients, and administration of preventive inoc- 
ulations to all these persons. However, only systematic vaccina- 
tion and revaccination make it possible to achieve decisive results 
in the prevention of smallpox, provided, of course, the afore-men- 
tioned anti-epidemic measures arc carried out. 

Inoculations against smallpox are made with a vaccine containing 
living cowpox virus which differs from the smallpox virus in that 
it is nonpathogenic and yet capable of producing quite intensive 
immunity. The material used in inoculations is a detritus i^roduced 
at special microbiological institutes. 

To obtain the detritus, material containing the living cowpox 
virus is rubbed into the scarincations made on the shaven and dis- 
infected skin of a calf. Within a few days vesicles and then pustules 
form on the calf’s skin. The contents of these pustules are scraped 
off under aseptic conditions, and the detritus thus obtained is con- 
served in glycerin, the virus retaining its properties whereas the 
secondary (bacterial) flora dies off. 

The detritus is dispensed in small, very thin, plugged glass tubes 
containing 20 inoculation doses. It must be stored in a cool (4 0) 
and dark place; the period of its storage is indicated on the label: 
if stored for a longer period, it loses its immune properties. 

In 1951 the well-known Soviet virologist M. A. Morozov produced 
a dry vaccine with a longer storage period. Before inoculations the 
vaccine Is dissolved in sterile glycerin (4 drops of glycerin for 20 
inoculation doses of the vaccine). 

Vaccination and revacciriation with tlio detritus or the dry v.icciiio are 
carried out as follows. 

Tlie entire lateral surface of llie shoulder is washc<l witli soap and water 
and then thoroughly wiped willi a i)icce of cotton moistened witli ether; iiiiiiie' 
diately after the skin has dried two dn)ps of the dissolved vaccine arc put oji 
it 2 ern apart and scarifications with .a Jenner vaccinator are made llirough 
the drops; care must ho taken that the .scarifications do not draw any hlniul. 
The skin is then allowed to dry for 10 minutes, after which Ihe vaccinated 
person may dress. To preserve the sterility of the detritus and to use it eco- 
nomically. .‘ievoral persons are vaccin.iteil or revaccinated at the same lime. 

A so-callcd vaccinal proce.ss develops tin I ho skin at the site of the inocu- 
lation. Within 3-5 days a red macule forims at the site where the detritus has 
penetrated into the skin, the macule develops into a vesicle and the vesicle 
(from the 8th day) into a pustule. On the lllh or 12lh day the pustule begins 
to shrink and a rather thin crust forms and soon falls off. Severe local reactions 
to the inoculation may sometimes occur. 

Transfer of the contents of a vaccinal pustule to other parts of the skin 
results in aulolnoculation (Fig. 9.3) with ratlior sharp and gonerali7ed manifes- 
tations in cases where the vaccinated person has had eczema, chafing nr exu- 
dative diathesis. 
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\ocurdiu- to law, nil tt- 10-monll,-old Soviet children sub- 
i.H-tca to primary vaccination except those afflicted with acute 
infectious lii^ease^. It should be remembered that, although the 
:;;o;n;:;;bu' I^^duce marked immunity, the latter must subse- 
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NMCciiiaUHl ajjauisl smallpox 


quently be renewed by n- hjccinatioii at i-5, 12, and 18-20 years 

of age. 1 j • 11 

In cases of direct danger «>( ,*'mallpo\ infectimi and during 

pox epidemics general revnre'.nat’-ni is necessary regardless o ag0 

and remoteness of the la'-l rev.ici ination. 

The high immunizing effcit of the im>culations makes them 

main and very reliable iinmn'; .d preventing smallpox. 


ORNITHOSIS 


Ornithosis is an acute infectious disease contracted from infected birds; 
it is accompanied by a febrile reaction and atypical pneumonia. Tbe disease 
is caused by a group of Qltrable viruses (Rickettsiaformis ornithosis). 

In their biological properties these microorganisms are very closely related 
to the causative agent of psittacosis, a disease transmitted to man by parrots 
and related species of birds; the clinical picture of psittacosis closely resembles 
that of ornithosis. 

Pigeons, ducks and stormy petrels, and much less frequently chickens, 
are the reservoir of ornithosis in nature. Man contracts the disease through 
close contact with birds: the infection is mainly air-borne. Workers of poultry 
farms and people breeding pigeons are most commonly affected. The signs 
of the disease in birds are refusal of food, conjunctivitis, suppuration in the 
eyes, and diarrhoea. 

Symptoms and course. The incubation period in man is 7-15 days. The disease 
^ts in acutely with chills, rapid rise in temperature and general indisposition. 
These symptoms are followed by dull pains in the chest and coughing with 
a very scant discharge of mucous sputum. The percussion and auscultation data 
manifested in a slight shortening of the percussion sound and single moist 
rales in the posterior inferior parts of the lungs are insignificant. Tlie diagnosis 
of ornithosis therefore requires, in addition to the clinical picture, also a roent- 
genological examination of the chest supplemented by epidertiiological and 
laboratory data. Roentgenoscopy and roentgenograpliy of the lungs reveal 
small darkened areas indicating atypical pneumonia. 

An attack of the disease confers rather lasting immunity, but the disease 
may run a protracted course. 

piagnosls. The diagnosis Is based on epidemiological data (contact with 
birds infected with ornithosis), the clinical picture, roentgenology of the cl»est, 
positive results of a complement fixation test, and of an allergic skin lest, 
for which 0.1 ml of a specially prepared ornithosis antigen is .•ulministcre(i 
into the forearm strictly intracutaneously. The result of the skin test is read 
twice — in 24 and 48 hours; the test is considered positive if a hyperaeniic mac- 
ule at least 3X2.5 cm has formed at tho site of tlie injection. 

, ‘j'j^atment. All patients are hospitalized, althougli no cases of inforlion of 
nealthy people by patients have ever been observed. Tlie disease is I'ffeclivoly 
iroatod with biomycin or tetracycline in a dose of 300,000 U four times [ler day 
tor D-10 days until a stable clinical effect is produced, i.e., normalization of tho 
temperature and liquidation of focal pneumonia. 

f . On poultry farms it is necessary to find and slaughter (he in- 

lectod birds (these birds must not be used for food); thorough disinfection with 
a lu per cent chloride of lime solution must be carried cut in the poultry yanls. 
^P®^® 80 tis measures must bo taken on finding infected pigeons. For contact 
With infected birds it is necessary to wear respirators or gauze masks. 

roultry-farm personnel working with ducks must strictly observe tlie rules 

.* Personal prophylaxis when symptoms resembling those of ornitliosis appear 
m tho birds. 


acute anterior poliomyelitis 

anterior poliomyelitis (also known ns infantile paralysis, cpUlnnic 
diCf paralysis and Heine- M edln' s disease) is an infuctioUsS 
lA rK tho central nervous system caused by a nilrablo virus. Tho disoaso 
P by a short febrile period and catarrhal phenomena followed by 

flaccid muscular paralyses with predominant affection of tbo ante- 
“ horns of the grey matter of the spinal cord. 
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The nrst soieotiE. i-criplion of the cUMcal 
paralytic Stage was given m 1840 by b O supple^mented the description 

the Swedish physician * iTnnnriant contribution to the knowl- 

td S? “p'a'rLtl^Selt^e^d^f tu ?E\r£so was e.aEorated in 

detail as early as 1883 by A. Y. Kozhe\niko\. 

Aetiolo^i. Acute anterior poliomyelitis is 
type of filtrabie virus {Myelophilus hominis) whic j 
thrcells of the central nervous system (brain and sp^al cord) ana 
the Ivinph nodes where it parasitizes. The existence of three serolog- 
ical typL of virus (1, II and III), which do not produce cross im- 

"’Tn l^iUufe th'VTiomy^iUs virus is an elementary Pa^fle about 
12T5 mu In diameter; it stains violet by the Romanovsky-Giemsa 

"f:Ls kills the causative agent of the f.f^-se Disinfectants 
also rapidly kill it, even in small concentrations. 
contaiuLg the poliomyelitis virus and placed in - ; ^ 

long remains viable. Cold and even freezing but negligibly dimmish 

^/lUorattTdiagnosi^ have now 

:/cnltnre\f human fibroblasts." Poliomyelitis may be exper.men- 

Tho virus similarly spreads, with the lymph, through the brain 

"‘Pathohistological examination reveals diffuse !of'“™“ ^^1 
in the grey mailer of the spinal cord at the le\el of the cervical 

aiul liiml.ar enlargements; anatomical changes ^ 

in Ihe anterior l.orns of the spinal cord. Because of this the disease 

is callod acute anterior poliomyelitis. 

The cells of tho anterior horns of the spinal cord undergo necro- 
biolic cbangp.s with cicatrization and shrinkage of the anterior horns. 
This gives rise to flaccid spinal paralyses and pareses which are in 
a nnmber of cases irreversible. Virus-neutralizing antibodies ac- 
cumulate in the patients’ blood (humoral immunity). 

Epidemiology. Poliomyelitis most commonly affects children up 
to 7 years of age, but it also attacks older children and is sometimes 
observed in adults. During epidemics the percentage of older cnu- 
dren afflicted with the disease increases. The infection occurs inain y 
through the intestines, but it is probably also air-borne. W^^itny 
people may be virus carriers. The main route of transmissio 
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the causative agent from patients to healthy people is enteral for 
which reason most authors consider poliomyelitis an intestinal 
infection. We describe it in this part of the textbook because this 
part deals with children’s infections and poliomyelitis affects prc- 

*^ToUomyelitis is mainly a seasonal disease: its incidence increases 
in July and August, especially in hot weather, and often reaches 
its maximum in^September and October. In winter both sporadic 

cases and focal epidemics are observed. ticcr in ^intrle 

In recent years poliomyelitis has occurred in the USbR in single 

cases and in numerically insignificant focal epidemics 

Clinical picture. The incubation period of poliomyelitis is from 

2-6 to 25-26 days and in some cases up to 3o days. , „ i- 

It is now customary to divide the clinical forms of acute polio- 
myelitis as follows: (1). Nonparalytic 

form, and (b) meningeal form; (2). Paralytic poliomyelitis, a) spinal 
form, (b) bulbar form, and (c) bulbopontine form (invoUmg the 

^'Tia rule, poliomyelitis sets in with a rise in temperature, head- 
ache, insomnia, dizziness, hyperaeslhesia and a ceitain decrease 
in muscle tone; sometimes the <>«setjs accompanied by 
and often by excessive sweating of the head, and pain in the inm- 
cles of the neck and the lower extremities. The subsequent course 
of the disease is determined by its concrete clinical form. 

The abortive form of nonparalytic poliomyelitis is marked b> 
a brief febrile period, headache and upper respiratory catarrh or 

dyspeptic disorders (more details below). 

The meningeal form of nonparalytic poliomyelitis is 
by elevated temperature for 6-7 days, insomnia, dizziness. !>{ 
aeslhesia and decreased muscle tone; meningeal symptoms and 

often vomiting are observed. , • i nio 

In some cases changes are found in the cerebrospinal nuid ele- 
vated protein and pleocytosis in the cerebrospinal fluid are comhiiud 

P-eses or paralyses of the 

^^OtLTpatients affected with the same meningeal form of nonpar- 
alytic poliomyelitis do not exhibit climcally marked meningeal 
symptoms, although the cerebrospinal fluid shows changes 'jh;i^: 
t^istic of serous meningitis. The question of diagnosis is decided 
by isolation of the poliomyelitis virus from^lhe patient 
Paralytic poliomyelitis which occurs in 2-o per cent if 
of the disease (the incidence of paralytic forms in proportion to he 
total poliomyelitis incidence varies, according to J^d^’rent authors, 
within very wide limits) may take place in one of the tluec afore- 
mentioned clinical forms. . f 

The spinal form of paralytic poliomyelitis is the most fiiquont, 
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it affects mainly the extremities. The course of this form of the 
disease is described below. 

The only neurologic manifestation of the pontine syndrome is 
affection of the facial nerve (including all its branches). 

In its course paralytic poliomyelitis goes through a prodromal, 
preparalytic and paralytic stages. 




Piirnlysis of llie fiicial nerve in child affeclod 
with poliomyelitis 


Iho syinploms of the first stage are a change in the patient’s 
uoral c(nidition for the worse, headache, a slight rise in tem- 

p iMhire and pain in the throat. 

I ill' pri’paralytic stage begins with dizziness, sleepiness, headache, 
i.ui'i'.! or voinitltig; the temperature rises to 39-40'"C, persists at 
tliat Irvrl for /i-7 days and falls to normal critically. A decrease in 
iniiscli’ toiio of various groups of muscles is clearly observed. 

Till' nio'i cliaraviiTistic symptoms of this stage are headache, 
li \ I'i'iMol ill" ia and paitJS in diflorent parts of the body (especially 
ill lln sidiii''). parai'slhosia and considerable sweating. The sleepi- 
ness may be so e.xtn'ine that the patient is in a state of semislupor. 
The cerebrospinal fluid, flowing out upon puncture under elevated 
pressure, contains elevated protein and an increased number of colls 
(pleocytosis) with neutroj'bil leucocytes prevailing. In many cases 
the elevated protein in the cerebrospinal fluid fails to correspond 
to the rise in the cell count {aihuminocytologic dissociatioTi); sub- 
sequently the number of cells increases. 

Symptoms of cerebellar dysfunction (vestibular phenomena) and 
nystagmus are often observed. 
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The drop in temperature is followed by development of flaccid 
paralyses of the muscles of the shoulder girdle and arms (Fig. 951, 
thighs, shanks and trunk. The muscle tone in the affected muscles 
is decreased, the reflexes are diminished or absent. The paralytic 
period lasts 8-15 days. 



Fig. 95. Paralyses of upp»T exlrciiiUics in aculo 

anterior poliomyelilis 


Paralytic poliomyelitis affects predominantly the proximal i>arts 
of the extremities; the zone of spread of pareses and paralyses is 
at first very extensive (to the point of paraplegias); then the patient 
enters the next period — restorative — during which tlie active con- 
tractility and tone of a number of muscles are restored. 

However, the motor functions arc not always restored and not 
always completely; muscular paralyses leading to muscular atrophy 
and development of permanent paralytic contractures (Fig. 96) 
are therefore sometimes retained during the residual period. 

The bulbar form clearly involves tlie l)rain stem in the ]iatluilogic 
process. The most important signs of the bulbospinal form are de- 
glutition disorders, inarticulate speech, choking (which is duo to 
affection of the nuclei of the 9th. lOlli and 12th pairs of cranial 
nerves) and peripheral pareses and paralyses. 

The abortive form of poliomyelitis is cliaractcrizod by an acute 
onset with a rapid rise in lemperuturo, headache, rei)eated vomiting, 
sleepine.ss, starting during sleep, and often a li(]uid faecal stool. 

An attack of the disease confers lasting immunity. 

Diagnosis. As was already pointed out, it is difficult to diagnose 
Ihe clinical forms of poliomyelitis, in the absence of paralyses, 
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but nossible if all the afore-described clinical symptoins, epidemio- 
logical data and the season (summer and autumn are given 

careful consideration. An important part in establishing the diag- 
nosis is played by a decrease in muscular power of at least some 

groups of skeletal muscles. An electromyogram 

response of a muscle to electric stimulation) helps in establishing 

J^e diagnosis. Even feeble signs of muscular affection (drooping 



lij. L'l;. r.inilysU of iloi>ini-x<irs of llie riglit foot 
ill iuiU'rior polkmivolilis 


i' ■ • . .i-.iiw.ird ri'talioii of llio leg. limping) must be taken into ac- 
h i-* imj'oriaul to reinemlier tlial politiinyoUtis patients 
I ' • liii all form- of soiwil ivil y. the sense of taste, in particular, 

1 i.tai ii iiig u niiii ['aired . 

Ih llio I'ro-rm r of paraly-e- t he d iagiiosis is comparatively simple. 

la 0 .liom vcli 1 i< the rorebrospiiial fluid is clear and contains 
, 1 . ; '.i-. a nu.iil’cr of coll- (up lo 150 cells per 1 ml) and elevated 

-agar (op O' S" mg"n). The eh.mges in the cerebrospinal fluid 
according to iho periods of the disease liave already been described. 

Unlike i'piilinu- tis patients, poliomyelitis patients rarely 

exhibit eye symptoms; tlieir meningeal symptom complex is also 
less clearly marked; I'xamination of the cerebrospinal Iluid helps 
to establish a correct diagnosis. 

When suspecting pai'.ilytic poliomyelitis it is necessary to take 
into consideration acute infectious pohjneuroradiculitis which, un- 
like jiolioniyelitis, is accompanied by impairment of sensitivity. 
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Marked bulbar phenomena require differentiation of the disear=e 

from botulism and in some cases from rabie^. 

During the first days of the disease precodmg the appearance 
of pareses and paralyses it is often necessary to d.llererU.ate the 

disease from influenza (Tabled). 

Laboratory methods oj diaftnosis. Isolation of the caii^atiw a^ent 
(nitrable virus) from the patient's organism (inoculation 
from the fauces, and of faeces) is the most reliable method <d labo- 
ratory diagnosis; for this purpose the i ytopathogen.c ellect is u^ed 
(renal tissues of monkeys, fibroblasts of human embryo-}, in Nshul. 
case the development of the virus may be neutralized b\ a .-pecilic 

serum obtained by immunizing animals. 

Of some importance are also the dynamics nf tj.e v.ru-neut ra l.z- 

ing antibodies determined in paired serums at o-da\ inlt n aU 1 e 
tween the tests; a 4-5-fold increase in antibodies i- considered d. mon- 

^ ^Prognosis. Poliomyelitis is an infectious di-ease 
tutes a serious danger to life. In adults the di>ea>e runs a 

At least 15-20 per cent of the patients who have -ur\i\ed paia- 
lytic poliomyelitis retain lifelong paralyses. 

Treatment. All patients must be hospitalized Bed ^ 

pulsory. The patients need an adequate diet of ea^il> a-mnlal li 

^""The patients must be prescribed vitamin C (0.0-1 g per -hiyh 
gamma-globulin (0.35 ml per 1 kg of the child s weight pi i das), 
general roborant therapy, glutamic acid, and ana ge^u^. 

Treatment with proserino and dibaz..l Oo’drocblor de >alt . f a 
complex heterocyclic compound with benzene laiua ) <o 
to restoring the functions of the nervous system a'ld tlie 
muscles impaired by poliomyelitis. I he dose?, of leso ( g- 
prescribed in accordance with Ihe child s age i . i,, ii,„ 

Dibazol is administered in powder b‘r.M 3 times per 
following doses; up to 1 year of agc-OilOl g. 1-- x'-.u- ' f ^ 

0.0015 g 2-3 voa^s of age-0.002.-, g. 3-;, ye.,r.s ag, 11.00., g. 

.5-9 years of age-O.OO'i g. and 0-12 year- of ..go -0.00., g. 

Proserine is adniinislered in daily snl,.'..t aneons _ i iij, c t lui - , 1 

an 0.05 per cent solutio.i for 10-1.5 'lays. (.Inl.lren ' 

are administered 0.5 ml and 12-1.5 years of age -0. (.,-l .h rn ol 
solution per day. In order to prevo.Lt eo.nraelures and ^ ; 

valures in cases of |)aralysos the ])atients P , '‘’i ' . 

tresses without pillow.s. the head resting on llie mal1I.--^. 
tended. If a foot droops, it nn.st he fixed n, the normal pos.I.on 

hy a splint or adhesive tape. . , . 

These simplest orthopaedic measures must 
as the patient is admitted to the hospital at lie "-a -' 
even the earliest symptoms of affection of the locomofo. fuml.ons. 
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Table of DifTereniial Diagnosis of Acute I^oliomyelitis and Influenza 
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r‘T. ApiarotU' f->r aitificiat r-''pirul i>'ii 


T;, alter ih- fall ul' temperalnre it i< ;Hlvi>al.lo la apply 

. .P niiv ai.'^l I Ml' t'> tin' I'H'K tl'‘‘ '">‘1 alloclioii in 

'i-ee will, the seumenlal (li-ltirl»am-e in innsinlar fiiiK-tioii. 

. ' prove llie iHilrilian ..f llin allVcte.) nm>eie< aiul slreiii;lhon 
, , , i.iusele uM-a,ips. Mie nnKcU- are subjected 

;vl!ni.ir ebvlri/.ation by faradie ar -alvanic eunvnt. 1 lu-e 
, dnr. - Miu-l be >^upervi-ed by . ainpelenl i.er-.imel 

. ,..-lnre the f.ineliati- of the i.in^eles alle.led by deep paresis 
• nias-aiie and UineMlIierapy (active and pa'^sivo mov- 

,i.. iM il. l’olianiveliti< patient^ inn -1 be watched by neuro- 
■ -t- .1,1(1 arthapaedi-ts: all phyMatherapiulic pracedurcs 

, ; ’ , ,,de.ihi-ter,‘d by oxi'erienced pi-rsoiinet . In .d'alTection 

;.:,rioi-y um^cli-' a -peiial appaiatH' far aititici.il respi- 

! ! I-'IlT- '•'”)• 

I l- I Mil d inncii"tc« liavf liecn siiflic ien 1 1 y fully restored 

; . '! -el of tin' di'ea<e), pel ot lierapy and soa- 

, . I P . ,1 • 1 ,'i> (■' 'I o n 1 1 n en d ei! 1 1 > can ■'id i d.i I e the achieved t hei .i j'eii t i c 

etfecls. 

Stable defannilie- and contracture^ are correited by urtiiopaedic 
operations. 

Contagious liospitals nin't "el apart speeial departments for the 
period of poliomyelitis epiilemic-. I'atients wlia have survived pa- 
ralytic forms of poliomyelili' nm-'t he placed in special wards of 
ortiiopacdic do()nrtments. Cbildroii vvitli severe sotjuelao of paral>tic 




poliomyelitis must be sent to specialized children's instiluliuns 
where lchoo\ training is combined with work in shops. 

Children who have survived paralytic forms of poliom> 
need continuous medical observation in order that the> ma> b 
ffiven specialized phvsiotherapcutic and orthopaedic aid. 

Ever^vVoUoinyd patient is subject to h..p*tal.- 

miicit tie placed in a separate room or com J'art nu iit . 
zaUon and * j ild ^vith elevated temperature. up].er 

°"uion amiearanre'' of a poliomyolilis case the focus musl l>c tho- 
roi^hly d sinfected will, all agents used in intestinal 

:££%,;es K-S"’, "f 

:f\he e^xeteu) and dumped iutu the setvecago at leas, one hone 

‘“Rubber toys must be disinfected by soaking for d bums in a d per 
cent chloramine solution; other toys must ^ ‘"V ‘ Z- 

n.^ a,;;:^ utbe 

Urinru ed 1 y imtien.s .oust be disinfected by boihng. '1 be patten s 

active immunization (and is administered by .special ■ 

The ef ectivcno.ss of Sabin’s living poliomyelitis vaccine nou 
beine tested in an extensive epidemiological experiment, the \a(. 
cine's administered per os in the form of a dragee containing the 

living modified poliomyelitis virus. s;ninr..dinl*^ev have 

SnSlel scieiiUsls M. 1*. Chumakov and A. A. Sinoioilinlsi n na\c 

improved the tocimology of Sabin’s 

tion and have tested the vaccine on a large number nf ‘ 'hUI ^ 
Their observations show that the vaccine is very elleclive mid in-.v 
he safely used for inoculations against poliomye ili^. 

Upon the appearance of a poliomyelitm case tn a cbtldren s - 

stitulion, the group of children in wbiclt the case ‘ ‘ ^ 

must be quarantiued lor 20 days; trans er 

mission of children to tliis group mnsl P 'V “ „ ; , 1 ,^ 

Health education of Ibc populat.on and special 
personnel of children's institutions play an important pmt in 

prevention of the disease. 
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SCARLET FEVER 


Scarlet fever is an acute infectious toxicoseptic disease accom- 
oanied by a febrile reaction, angina, enlargement of l^pb nodes 
and punctiform eruption on the skin; it may occur at all ages, but 

is most frequent in children. 

{etiology. Despite the numerous studies carried out in the l^t 
75 years the question of the aetiology of scarlet fever is still far 

*'"However,^liere can be no doubt that a haemolytic streptococcus 
plays a very important, although not the only, role in the aetiology 

‘^^The haemoiytic streptococcus produces haemolysis when inocu- 
lated in Petri dishes containing blood agar. It is quite stable under 
unfavourable external inQuences; for example, it resists a tempe- 
rature of 60°C for 2 hours, although it is killed by boiling m just 
15 minutes; it is also stable under the action of disinfectants (mer- 
rurv bichloride, carbolic acid, chloramine). ^ 

Epidemiology. Scarlet fever most commonly occurs 
although it may attack adults who did not have it as children. The 
incidence of scarlet fever at a definite time and under definite con- 
ditions of a given community is determined primarily by the pos- 
‘iibility of contact between patients and healthy susceptible people. 
'I’he spread of the disease is favoured by overcrowdedness and vio- 
lation of elementary rules of sanitation and hygiene. _ 

The incidence of scarlet fever during the autumn and winter usu- 
al] v rises because of the catarrhal state of the nasopharynx, the 
lowered general resistance of the organism and the closer contacts 
‘long the children during the cold time of the year (indoor games. 


^ Scarlet fever occurs mainly in countries with a moderately cold 
.diniate and high humidity; it is scarcely observed in hot countries. 

Children under 1 year of age do not usually contract scarlet fever; 
children G-ll years of ago are the most vulnerable^. 

Tliorc arc no scarlet fever epidemics in the USSR, and the 
dom e of the disease is limited to single (sporadic) cases and small 
local outbreaks as, for example, in a children’s institution (nursery, 
kindergarten, school), if the first case has not been isolated in due 
time, no disinfection has been carried out and no quarantine has 
been established. The source of infection is a scarlet fever patient 
during the period of clinical manifestations of the disease and for 
the first 5-6 days after their disappearance. An important role in 
spreading the infection is played by children who have survived 
atypical and effaced forms of the disease. 

Scarlet fever is an air-borne infection transmitted in droplets 
of saliva or mucus from the nasopharynx; healthy susceptible pe- 
ople may also contract the disease through third persons, under- 
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wear, various things and toys used by patients. 1 lie fauces and 
nasopharynx serve as the atrium of infection, the infection may 
also gain entrance through injured skin atui mucous membranes 

(extrabuccal, traumatic scarlet fever). 

In the largest cities of the USSR the period of isolation of scarlet 
fever patients has of late been considerably reduced. 

Patients with the same date of onset of tlie disease are placed in 
one contagious department of a hospital. All patients hospitalized 
in a department at the same time are discharged also simullaiieousl\ 
between the 8th and 11th days of the disease on the basis of a suf- 
ficiently complete clinical cure and an acceptable blooil picture. 
By this method it is possible to avoid mutual str<‘ptococcal infection 
of the patients who contracted scarlet fever at dilfereiit times, but 
being hospitalized together found themselves in contact with each 
other with the possibility of transmitting the streptococcal infection 

to each other. . 

Pathogenesis and pathologic anatornii. In scarlet fever the pii- 
luary affect localizes at the atriiitn of infection -the fauce.-^ and 
nasopharynx where angina (sometimes of a necrotic character) 
develops; it is accoiupaniod by development of regional l\inidia- 
denitis which involves the submaxillary lymph nudes in the patho- 
logic process. Scarlet fever is characterized hy ditlc’renl degrees of 
necrotic changes in the tissues of the tonsils. 

The development of the characteristic primary affect (anginal 
scarlet fever and suhrnaxillarv Ivmphadeniti.s associated with the 
affection of the tonsils), tho manifestations of general intoxication 
of tho organism due to the delivery of toxins from the tonsiU, and 
certain septic factors determine the first septicotoric period in the 
development of the disease, which lasts an average of about .1 weeks. 
In cases whore penicillin treatment and administration of ant i'-t i(‘p- 
tococcal .scrum are instituted early this period is considerably .^Iiort- 
enod. 

Ill the third week the disease may enter the s'-c^oid pmod wlib li 
is characterized mainlv by allergic maiiifestatinns (neplirit ides, 
arthritide.s, lyrnphadcnUidos) with possible renewal of some of the 
symptoms of the first period (except the eruption and the to.xicosis). 

Scarlet fever may l>e marked mainly by toxic or septic phenomena 
which correspond to the [latlioanalomic <‘lianges found at [lostmortoiii 

examinations. 

The toxic form (or stage) of scarlet fev<‘r is characterized by ait 
intense catarrh of the fauces and nasopharynx, toxicodegenerativo 
changes in the central and vegetative nervous systems, and signs 
of protein and fatly degoneralion in tho inyocai'dium and liver. 

Pyosoptic processo.s prevail in the srptic form (stage) of scarlet 
fever; purulent complications, such as diseases of the middle oar 
iind the paranasal sinuses (oUtides, iiiasloiditido.s, higlimoritides, 
ethrnoiditides) , are not infrequent. 
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A combination of toxic and septic components of the disease is 

most coiniflonly observed in practice* - * , i / 

Clinical picture. The incubation period is 1-11 days (averaging- 
5-G days). The disease sets in acutely; mild, but sometimes even 
intense, chills are follo^ved by a rapid rise in temperature to 39- 
40 5 C- at the same time the patient is obsers-ed to vomit (once or 
repeatedly). The very first hours of the disease are accompanied 
bv a headache, jadedness and pain on deglutition. Examination of 
the fauces reveals distinct hyperaemia of the soft palate, uvula 
and tonsils. The patient’s somewhat puffy face is characteristic, 
the submaxillary lymph nodes arc painful on palpation and some- 
what enlarged. ^ 

From ‘^2 to 24 hours after the onset of the disease (much less ire- 

queiilly cluiii.g Uie first 2-3 days of the disease) a characteristic 
ennitioii breaks out in the form of numerous punctiform bright-rea 
lesions located so closely to each other that they run together into 

a continuous field of hyperaemia. 

The eruption appears first on the neck and the upper part of the 
ch("^f usuallv during the very first day of the disease (and much 
less frequently after 2-3 days of the disease) it spreads all over the 
liodv (Fig. 98). In typical cases the patients cheeks aie clearly 
livperaeinic, while the'chin and the skin around the mouth are very 
pale (scarlatinal butterfiv). The general intoxication of the orpnism 
aih! the focal changes in the fauces keep progressing during the lirst 

Tin- 'tonsils bec<.me covered with a dirtyi.^h-white or yellow-white 
liliu wliUli may .subsequently spread to the soft palate and the 
nvMla with, in some patients, simultaneous y developing necroses 
1,11 the tonsils and enlargement of regional (submaxillary and cer- 
vical) Ivmph nodes. The appearance of the tongue in a scarlet fever 
palienris cimracterislic enough during tho very first days of the 
.li^easf' The tongue is moist and covered with a greyish-white 
him; from the 3rd or 4th day of the disease the lilm disappears, 
thi‘ longue becomes scarlet-red (Fig. 99) and its lip shows numerous 

enlarged papillae (raspberry tongue). 

The natural skin folds (in the elbow and inguinal bends) are of 


a saturated pink colour. 

During the first 2-3 days the blood picture is characterized by 
neutroi^hilic leucoevtosis, and from the 3rd or 4th day often by 
eosinophilia (up to*ti-7 per cent). Usually the haemogram returns 
to normal during the first 8 or 10 days of the disease. 

In ordinary uncomplicated scarlet fever the febrile period is 
7-12 days. During the period of eruption the temperature rises still 
more and gradually returns to normal only after the eruption begins 
to fade. By this time the plienomena of anginal scarlet fever usually 
disappear. 

The foregoing clinical picture characterizes the course of the 
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first period of scarlet fever. This iK-riotl is followed h\ a pe''"'* *’* 
convalescence or relative well-being of the palieiil. la<lmg till lln* 
15th or 20th dav of the disease wlien the second period ot x .ulel 
fever may set in-; the second period is characterized by a nniii)..-r .d 
complications (Ivmphadenitides, nephntides. utitide-^. etc.) iiuuix 
of which can be explained by sensitization of the urgaiu-in t.. ihe 

streptococcus. , ^ . 

It will be observed that the second period of scarlet fever, espe- 
cially with the modern methods of treatment iiMog i.eiuclhn. 
antistrcptococcal serum and other agents, does not uMialU ui.ni 

or occurs very rarely. i ,i 

After disappearance of the .symptoms of t!ie Hot peio.d n i .* 

tiont’s condition becomes quite satisfactory, and it !*• n^uallN im- 
possible to diagnose scarlet fever on tlie 8lli to lOtli da\- .d tin 
disease in view of the absence of clinical symptoms. Hence the in «.-- 
sity for establishing the diagno.-^is of scarlet fever in Die y.-rv l»eu. li- 
ning of the disease in order that the patient may be isolated ami all 
anti-epidemic measures in the focus may be carried ou . 

After disappearance of the eruption from the skin. 
somewhat sooner (even on tlic Gtb or 7lli day of tlie di-iMre). a » . 
characteristic, although laic, symploiu of ^ealU‘^ 
quamation of the skin— appeai-s. The epidermi- 
the face and neck comes oil in ^niall scales, on the inntK { iix- 
back, thighs and buttocks- in considerable >having^ . <md on 
the soles, heels and palms — in massive layers. I in* -i \ qim 
mation of the skin is particularly characteristic on the pnlins am 
soles. On the soles and heels it lasts 3-'i weeks. No desquamai om ol 
the skin is observed in penicillin-li’eated patients. 

Typical cases of scarlet fever are distingui'^hed as ni>hl. y 
atelij severe and severe (scarlet fever 1. H and HI), accouling o n 

severity of the coui-se. . 

A considerable variety of .scarlet fever uiauifevtat ions mas a 
he observed: from mildest, atypical cases to .-evere ['-^'‘oMq.tic 
cases which threaten the patients’ life. In addition to di\i‘ in^i '< 
cases of scarlet fever in accordance with the severitv of lim *. 
course, it is customary to distinguish toxic, septic, t oxi. o<opl u 
and effaced forms of scarlet fever on the l)a.sis of tin* pe» u i.m n s 
of the clinical picture. The first throe forms am united hy iha g. nnai 
concept of severe scarlet fever since t!m presence of yo*'’ 
cosis or septic phenomena is observed in severe forms of tlm iIimm-c. 

In the mild form of scarlet fever the organism is very noaleratmy 
intoxicated and the patient’s condition remains sat isfact<ir\ . l in- 
toinporature docs not rise al)ove 31) C, and lhc‘ fcdu'ili* ponoi 
a total of no more than 5-G days. Kxaminalion of the fancr,- in Hii'- 
form of the disease reveals catarrhal angina (witliont mmoln 
films); the eruption on the skin may he cliaractcrisl ic, l»ul <'llt‘n 
has the appearance of indistinct lesions on the che'-l, ne< U amt 
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in..uinal regions. It must not be forgotteii that in the mild form of 
scarlet fever complications, such as neuritis and lymphadenitis, may 

^'^'toxFc scarlet fever is characterized by an acute onset with repeat- 
ed vomiting. In small children the consciousness is often clouded 
and convufsions are possible. Examination of the fauces shows 
intense hyperaemia of the tonsils. The eruption on the akin is very 
abundant and of a cyanotic character; haemorrhages (Petechml 
lesions) are sometimes observed. The sclerae are saturated with 
blood, the pupils are constricted, the blood pressure sharply falls, 
tlie borders of the heart are extended and the heart sounds con- 
siderably dulled. In the most severe cases with late treatment tbe 
patient may die during the very first 2 or 3 days of the disease 
Death is caused by a severe toxic depression of the central nervous 

system and the cardiovascular apparatus. , 

' The septic form of scarlet fever is marked by development of deep 
necroses in the fauces and the nasopharynx. The tonsils enlarge 
and f^rey necrotic films form on their surface. Purulent discharges 
fruiu the nose are characteristic. The patient has an offensive breath 
due to tlic necrotic changes in the fauces. The region^ lymph nodes 
(Mibmaxillary and cervical) are enlarged and painful. Ihe circu- 
lation of the streptococcus in the blood may give rise 
s<'i)lic complications (suppurative otitides, pleurisies, arthntides). 
'I'he temperature curve is of a septic, intermittent character. 

l lie formerly observed extrabuccal form of scarlet fever in which 
lh.' infection ‘ penetrates through injured skin or mucous mem- 
br.mes, for example, in burns, now occurs very rarely. In this form 
uf llie disease the eruption appears on the first or second day prima- 
rily arouud the atrium of infection; the temperature may rise con- 

^''c’ompf^ca/fons. Owing to early penicillin treatment and adminis- 
tratif.n of antiscarlatinal serum, and in large cities, additionally, 
(ini' to simultaneous admission of patients, who have contracted 
\\\r disease at the same time, to the same hospital department, 
1 muplicalions of scarlet fever are now rarely observed. 

Ihe complications of scarlet fever during the initial period of 
the disease include scarlatinal myocarditis (extension of the heart 
In.i-ders mainly to the left, dull heart sounds, systolic murmur at 
lh.' aiu'X, arrhylhinia; sometimes tumefaction of the liver, etc.). 

Development of scarlatinal nephritis is observed during a late 
period of the disease (from the 20th to the 23rd day) and is mani- 
fested at first in general indisposition, nausea and vomiting. The 
patient’s face becomes puffy, and the temperature often rises to 
38.5-38.8'^C. Examination of the urine shows it to contain protein 
and hyaline casts; the output of urine considerably decreases. As 
a rule, the blood pressure rises (it should be remembered that nor- 
mally it is somewhat lower in children than in adults). In these 
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oases the prognosis is favourable; development of chronic nephritis 

is rarely observed. . *1 

If no appropriate measures are taken, individual patients with 

severe scarlatinal nephritis may develop uraemia, lose conscious- 
ness and have convulsions and azotaomia. During the second 
period of scarlet fever (from the 21st to the 23rd day of the disease) 
patients may develop suppurative otitis and mastoiditis). 

In cases complicated with otitis the temperature rises, the hear- 
ing in the ahected ear is impaired, and pressure on the tragus of 
the ear is painful. The blood exhibits neutrophilic leiicocytosis. 

Complication of scarlet fever witli mastoiditis considerably aggra- 
vates the patient’s general condition, makes tiie temperature remit- 
tent and disturbs the appetite and sleep. Pressure on the mastoid 
process is painful, and the blood shows neutrophilic leucocytosis. 

Lymphadenitis, one of the most frequent complications of scarlet 
fever, may develop in the very beginning of the disease (in cases of 
anginal scarlet fever) or during later periods (3rd or 4th week of 
the disease). Usually the submaxillary, and anterior and posterior 
cervical lymph nodes are affected (they become somewdiat hardened 
and painful), the temperature rises and the blood cxliibils neutro- 
philic leucocytosis. As a rule, lymphadenitis is resolved, lull some- 
times it inay'suppurate, in which case pus is long discharged through 
the fistula that has formed or through the surgical incision. 

The prognostic importance of any of the complications depends 
on the sum total of clinical data and the preceding physical condi- 
tion of the patient. The disease is particularly hard to endure for 

debilitated and emaciated children. 

An attack of the disease confers a certain degree of iiumunity. 
hut relapses and reinfections are possible. 

Diagnosis. In typical cases the diagnosis of scarlet fever presents 
no difficulties. In diagnosing the disease it is necessary to lake into 
account the epidemiological data, acute onset (often with vomit- 
ing), sharply circumscribed hypcraeinia of the tonsils, possible 
necrotic films on the tonsils, character of the eruption on the skin 
(punctiform eruption against the background of general liyperaemia 
of the skin, ‘'saturation” of the skin folds), appearance of tlie 
tongue (particularly typical from the 4lh or 5lli day of the disease), 
enlargement of the lymph nodes and picture of the blood. 

If the disease occurs in an effaced form, examination of all clinical 
symptoms and strict consideration of the epidemiological situation 
(contact with a patient) will help to establish the diagnosis. 

In examining the patient’s skin special allontion must he paid 
to the hyperaemia and punctiform eruptions in the natural fol.ls 
of the skin (elbow bends, inguinal folds). 

Differential diagnosis. Scarlet fever must he differentiated from 
measles, rubeola scarlalino.sa, aiiginous-huhonic form of tularaemia, 
faucial diphtheria, various forms of erythema and drug eruptions. 
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‘\ finvs (face trunk, extremities), and leucopenia. * 

«e at“/a.^asr‘r Of 

Tho most characteristic sign of the disease is enlargement of the 

'"?.r‘s:L''''ctserirrn:re:fary Wferetute scarlet fever fi.ni 
f iiicHl diphtheria. Diphtheria is marked by dense greyish-ANhite 
; en b an on t e tonsils hardly removable from the underlying 

Sits.rT5.3Si™'S;^ -S’— 

the cervical subcutaneous tissue. omml <ii 7 p 

Fnllicular angina is noted for several large yellow equal size 

i-!t‘ts on the toLils (the islets do not spread beyond the tonsils), 

a nmsiderabirrise in temperature (39-40T) and absence of any 

‘'''ll'n.g'ertdhenms^'as a complication caused hy antibiotic troat- 
imoil ni iv ho diagnosed hysimiiar signs and on the basis of anamnes- 
■ fo. ovample, treatment of the patient with synthoniycin 

1!, I'ddcii tiie patient ivas particularly sensitive om^ns 

a,e cl.araclerized hy appearance of (con- 

o, ranged symmetrically and sometimes running together (con 

"''v'cLinl analysis of all the data makes it possible either to con- 

lirm or exclude the diagnosis of scarlet fever. ^ 

Trral,m;,l and care. Upon establishment of diagnosis of scarlet 
h ver or upon suspicion of this disease the patients are placed in 

coMliigious department of hospitals. , , , , # „.v, 5 ^h 

The patients* skin must be kept absolutely clean, for x\hich 

reason they must be bathed every 4-5 days; in severe cases the 
patients are given rubdowns. It is necessary continuously to \vatcu 
the patients’ oral cavity and make them gargle the mouth d-* 
a day with a 2 per cent boric acid solution; the fauces of small chil- 
dren must be syringed with physiologic solution. 

Since the initial period of scarlet fever is accompanied by develop- 
ment of angina, patients must he prescribed a diet 
food— mucilaginous soups, thin porridges, sour milk, jellies, sieweu 
fruit and preserves. The diet must contain enough vitamins. 
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Intramuscular injections of penicillin for -1-5 days arc recommend- 
ed from the very first days of the disease (especially in very severe 
cases and in cases of a septic process). The doses of ponuillin must 
be prescribed individually in accordance with ^ ‘'''if 

the severity of the disease. Children must be administered lOO.OijO- 
500,000 U of the antibiotic per day: the course of treatment o-i 

days and, if need be, longer. , , . r . 

Patients with the toxic and scpticotoxic forms of scarlet fever mn-t 

be adml^nistered. as early a.s possible, 10,000-50.000 U of antitoxic 
antiscarlatinal serum in accordance with the seventy and peiiod 
of the disease and the patient’s ago. The serum must be admini<- 
tered either by Bo.sredka’s method or by the method described on 
page 75. In cases of continuing toxicosis the serum injections are 
repeated during the 2 or 3 days immediately following. 

Good results are producu-d by combined treatment with penicillin 
and antitoxic serum. In cases of marked cardiovascular d>>function 
patients must be given cordiamine (per os and by inject ion) and in 
more severe cases— injections of camphor and ephedrine. 

In caring for patients it is necessary to pay special allentiou to 
their ears, lymph nodes and joints, and fnim the l_tli or 13lli da\ 
of the disease — regularly to check up on the uniio. 

During the first two or three days following the appearance uf 
symptom.s of nephritis the patients must be prescribed a diet con- 
sisting of 150-200 g of sugar dissolved in -lOO-oOO ml of tea or walei 

and 100 g of wliile broad or zwieback. 

Subsoquonllv the patients must be transferred to a dairy and 
vegetable diet', including sour milk, curds, mashed potatoes white 
bread and fruit, and very limited amounts of sa t and liquids. 
It is also necessarv to check as closely as possible on I be coiwurnptioii 
of liquid and the output of urine, making a unnalyMS e\er> .i-t 
days. The patients must be kept .strictly in bed and allowed out o 
bed only after disappearance of the oedema and nonnali/.atioii ol 
the urine. But even after discliarge from the hospital patients mu-t 

keep to llie diet for anotiier 2-3 weeks. 

Patients must have warm lieds; application .>( heal to the ieel is 

advisable. ^ ... . • i . • i 

Purulent complications <if scarlet fever (otilides. niast.>idilide> 

lymphadenilides) arc treated according to the rules of surgery with 

administration of sufficiently large doses of jienicillin. 

Before discharging patients from the hospital it is necessary 

carefully to examine their fauces, na.sopharynx and and make 

a final control urinalysis. 

Prufinosis. At the present lime scarlet fever inns, as a rule, a 
favourable course, although seveie cases of toxic or septic form> 
of the disease may now and then be observed. 

Barly administration of pcMicillin lias sharjdy reduced the iiumlioi 

of complications. 
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If treatment is started in due time, the patient is kept m bed and 
adheres to the requisite diet, the prognosis is usually go^d In some 
of the penicillin-treated cases (up to 2-3 per cent) reinfection 

The most important mepures to prevent s^rlet fever 

arc early revealment and isolation of patients, and 

of a quarantine in children’s institutions (nurseries, kindergartens, 

children’s homes, young pioneers’ camps) where 

have been discovered. Children who have had contact with a pa 

ticnt must be kept out of children’s institutions for 7 days after the 

'"^Spe^cVal attention must be devoted to revealing atypical and 
effaced cases of scarlet fever because of the very great epidemiolog- 
ical importance of these forms of the disease. 

If patients who have contracted the disease at the same time 

are hospitalized simultaneously, they may be discharged on the 
10th or 11th day of the disease, the blood Picture permitting and 
provided they have sufficiently recovered clinically. But, it tbe 
jiatients have been hospitalized at different periods, they ma> 
discharged only on the 40th day of the disease. 

i: I'lniOMIC CEREBROSPINAL MENINGITIS 

Epidemic cerebrospinal meningitis is a general acute infectious 
disease characterized bv a stormy onset, high temperature, pre- 
dominantly purulent affection of the meninges in which the causa- 
tive agent lodges, and marked nervous symptoms. 

\etiolog}i. The causative agent of the disease is ^be 
cocciis Weichsclbaum or Neisseria meningitidis discovered in 1385. 
'I'bo meningococcus consists of two individuals (it is a diplococcus) 
r.-sernbling coffee beans turned to each other with their concave 
surface^. Tlie microbe stains well with methylene blue and fuchsin. 

I’vidcal epidemic meningitis occurs only in humans and cannot 
he fuliv reproduced experimentally. The meningococc^ lodges in 
the pia'maler of the brain and partly of the spinal cord penetrates 
into tlie cerebrospinal fluid and localizes in cells. It is also found in 
imicus of the fauces and the nasopharynx. 

In pure culture the meningococcus is grown on broth with an 
addition of blood serum or ascitic fluid, and on blood agar. 

In the external environment the meningococcus is rather 
unstable, but in the mucus discharged from the throat of patients 
or carriers of the infection it may persist for a long time. 

The existence of lour serological types of the meningococcus 
(A, B, G and D) differing in their antigenic pattern has been estab- 
llahftd. 

The virulence of the meningococci isolated from patients or car- 
riers varies within rather wide limits. 
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Epidemiology. In the 19th century devastating epidemics of this 
disease often occurred. The last 20 years have seen a sharp decrease 
in the incidence of epidemic meningitis. Only single cases of tliis 

disease are now observed in tlie USSR. 

The role of the source of infection is played by epidemic menin- 
gitis patients and healthy carriers. The spread of the disease i'^ 
favoured by overcrowded housing conditions and congestion of 
the population. 

The certain seasonal prevalence of the disease (March-Apnl) 
is due to the fact that the nasopharyngeal catarrhs in healtliy people 
facilitate the penetration of the causative agent througli the mucosa 


of the lymphatic ring. 

Epidemic meningitis is an air-borne infection and is transmit- 
ted through minute droplets of mucus containing meningococci 
being sprayed into the external environment from the nasopliarynx 

and fauces of a patient or carrier. i • i 

Timely revealnient and hosjiitalizalion of patients, and rational 
therapy (penicillin, norsiilphazol) liavo sliarply reduced bacleria- 
carrying. 

Pathogejiesis and pathologic anatomy. .After gaining entrance into 
the human organism through tiie nasopharyngeal mucosa the menin- 
gococci spread along lymphatics in the direction of the moningc.>. 
Meningococci may also be carried from the atrium of infection to 
the meninges by the blood. In the meninges of the brain and spinal 
cord the meningococci find the most favourable conditions for tlieii 

existence and multiplication. i f .. 

As the disease develops, tlic pia mater becomes turbid and lull- 
blooded; this is particularly noticeable at the base of the hiain. 
where the meninges arc impregnated with yello\vish-greeni^h pus 

(basilar meningitis). . , 

Postmortem examination of people who have died of epidemic 
meningitis reveals that the ventricles of the brain are al>o lilleil 
with pussy cerebrospinal fluid. The most iinpoiliuU symplom> of 
the disease are associated with affection of the moningos and general 
intoxication of the organism. The abundance of neurologic s> inptoins 
in epidemic meningitis is due to tlie fact that the inllainmatory 
changes in meninges affect the trunks of cranial iierNcs emeiging 
from the cerebral hemispheres. 

The organism overcomes the infectious process mainly through 
phagocytosis of the meningococci by loucocylos. 

Bacleria-carrying which soinctimos develops after an attack of 
epidemic meningitis is favoured by caturrli of the mucous iiiPin- 
branes of the nasopharynx and upper respiratory tract. 

Clinical picture. The incubation period averages 3-4 days, but may 
last from 2 to 7 days. 

As a rule, the disease sets in acutely with chills, which are fol- 
lowed by a rapid rise in temperature up to 40^1‘^C, sharp headache 
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and vomiting (sometimes repeated). During the hours immediately 
following, the headache grows more intense and becomes torment- 
ing. Herpes develops on the lips and at the wings of the nose from 

the second or third day of the di.seasc. . j v. u 

In some cases the disease begins with a prodromal period which 
lasts 1-2 days and is characterized by indisposition, weakness, 
exci'ss perspiration, mild headache and arthralgia. However, an 
acute onset is more frequent. The onset is often accompanied by 
motor unrest, clouded consciousness, delirium and stupor. Some 
patients develop convulsions. Cutaneous hyperaesthesia and pho- 
topliobia arc quite characteristic. The tendon reflexes may inten- 
sify or diminish. 

in cases of retained consciousness the patients complain mainly 
of a sharp headache. The symptoms which are of diagnostic impor- 
tance include those indicating affection not only of the meninges, 
blit also of the brain and cord substance (pareses and^ paralyses 
of the skeletal muscles and of the cranial nerves— moningomyeli- 
tides and meningoencephalitides). Stable red dermographism is often 
observed. 

The spocilic features of the clinical picture of the disease are due 
to the meningeal syndrome. 

The pathologic symptoms of affection of the nervous system 
luH'omc clearly marked within 20-30 hours of the disease. The occip- 
ital muscles become rigid because of the affection of the meninges 
(till- patient cannot touch the chest with his chin -when attempts 
'a.ir!- to flex his head during examination). Kernig’s 
all. nipt completely to extend the leg at the knee with the thigh 
IT'Xf.l at a riglil angle causes pain or meets resistance; the same 
^igii iii.i\' be produced l>y an attempt to flex the thigh with the leg 
(ompb'lcly extended at tlie knee) is also characteristic. 

r.nidzin-ki's neck sign (passive flexion of the head is followed 
by Hfvioii of both thigh-! and legs) is also frequent. The knee and 
Arliillc- tendon ronexes are often diminished. 

'i leiiin.'i- chiiilren assume a very characteristic pose — they He 
with hiail and spine overextended and legs flexed at the knees 
( Fi j. li>l ). (diildien often exhibit clonic and tonic spasms of muscles. 
Ail'ilt-! al'O often assume a forced position in bed — the head is 
. ivi 'i‘\ i ended and tlie thigh-! are fle.xed. 

lii'tead of tin* foregoing meningeal phenomena children 4-6 months 
oUi may show tlie following symptoms: restlessness, crying, bulging 
of the fonlantds. 

Soiiietimes symptoms are observed, which indicate affection of 
cranial nerves, including disturbance in the oculomotor function 
and anisocoria (inequality in the diameter of the pupils). The patient 
may develop convergence disturbances and inability normally to 
abduct or adduct the eyes, which is mainly due to affection of the 

-'ith. otJI and 6th pairs of cranial nerves. If this disturbance is in- 
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Fig. 101. Child affected with epidemic corehro'piiiol lueiiingilis 


tense, strabismus is observed. On the side of the alleeted right 
or left oculomotor nerve the dilated pupil poorly reacts to liglit — 
its accommodation is disturbed; infre(iueut winking is cliaracter- 
istic; sometimes horizontal nystagiiuis is noted (oscillatory move- 

da y< 

A lumbar ptincture shows a tnrbid fluid, often markedh' pussy, 
flowing through the needle under elevated pressure, i.e.. in frequent 
drops or in a stream. The total protein in the cerehro-^pinal fluid 
is considerably elevated (0.0-4 Vy). 

The cerebrospinal fluid contains a large nuinher of m‘u(ro[)hil 
leucocytes and meningococci many of which are engulfed hy leu- 
cocytes and arc found in the cells in a certain stage of phag‘>cy- 
to.sLs. 

Pandy’s and Nonnc-Apclt’s tests are positive, ihiring the first 
two days of the disease the fluid may be clear, but with an increased 
neutrophilic cytosis. In cases given early antibiotic treatiuent the 
cerebrospinal fluid may show no changes, which renders tlie diagnosis 
of the disease much more difficult. 

The temperature persists at higli figures for 5-7 days, hut some- 
times temporarily falls (for 1-2 days). 

encephalitic form observed mainly in young childrett is char- 
acterized by loss of consciousness, muscular spastns and deep 
pareses of various groups of skeletal muscles; inoriingt*ai symploius 
are feebly marked. 

The abortive form has a short febrile peritjd, aiul all the main mani- 
festations of the disease disappear (juile soon despite tlie character- 
istic onset and a number of typical clinical symptoms of menin- 
gitis. During the very first 2-3 days of the <liscase tlie temperature 
drops to normal, the meningeal symptoms disajipear, and the cere- 
brospinal fluid returns to imrmal within another 2-4 days. 

'lOl 


ment of the eyeballs). 

The foregoing pathologic symptoms usually increase f»>r 2-'A 
and then become stabilizc<l. 




The rudimentary form is characterized by feeble clmical mani- 
festations oTt^e^iL moderate febrile reaction and msignifi- 

"“srr s 

ancles in ^he cerebrospinal fluid and m anatomic structures are 
eliminated later than the other very important manifestations of 

‘''u‘*ihe“absence or in cases of inadequate treatment pro(r«r<«i 
and chronic forms of the disease are observed; they occur in the follow- 

"‘"ThTk'fSet'may'tsrjrto l.5-^ months with alternating 
exacerbations and remissions, considerable general malnutrition 
and apathy. Despite the protracted course the disease ends in the 
paUent-s recovery. However, severe disturbances auditory ^mty, 
persistent headache, impairment of memory and of the mental 

'“^I?e"s^ckd"variety of protracted epidemic meningitis (usually 
in children^ gives rise to hydrocephalus as a result of inflammatory 
clulge" ^ thrependyma. In such oases the production of cerebro- 
spiiiifl fluid by the vascular plexus increases and its resorption de- 

't'iuip development of hydrocephalus is based on epeiidymitis— 
inflammation oi the vascular plexuses of the lateral ventricles of 

‘''Thr'svmptoiiis of epeiidymitis, which develops between the 

IS.V, and 22nd days of the disease, are : 

( ro i^ed muscle tone, sluggish reactions of the pupils to light, .tra 
l.islnus and nystagmus. The complication develops inainly in cases 
(if late treatment. Subsequently the patients small 
f.mtanels begin to be palpated, the cranial sutures part and the head 
noticeably enlarges, which attests the development 

aliis The symptoms of hydrocephalus may disappear, but in .ome 
ease^ stable' hvdroccphalus develops and leads to cerebral cxliaus- 
lion general loss of intellect (to the point of feeble-mindedness) 
and a number of severe, neurologic s^miptoms duo to compression 
of tlip cerebral substance (deafness, blindness, deaf-mutisin). ^ 
Somelinies epidemic meningitis runs a fulminating couree and is 
accompanied by considerable general intoxication of the organism, 
loss of consciousness, convulsions and delirium. The patient 
die before developing meningeal phenomena. In these cases there 
are haemorrhages into the adrenals and oedema of adrenal ti^ue, 
which lead ^to functional insufflciency (Waterhouse-Friderichsen 
syndrome); to bring the patient out of his extremely grave condi 
tion, it is necessary to administer cortisone (prednisone or pr®* 
dnisolone), intravenous drip infusion of physiologic solution, m- 



tramuscular injections of 1 ml o£ a o per cent ephednne hydro- 
chloride solution 3-4 times per day, and massive closes of ascorbic 
acid (up to 800 mg per day). In doing this it is necessary to keep 
tab on the potassium, sodium and sugar in the blood and sugar in 

the urine. 

A peculiar form of meningococcal infection is menin^ococcaemia 
whicli is a sepsis produced by meningococci. The disease sets in 
acutely with chills and a rise in temperature to .39-40 C. Witliiii 
24 hours roseolous, papular and haemorrhagic eruptions appear 
on the skin of the lower e.xtremities and the face. The lesions are 
of various sizes and forms —from small pinpoint haemorrhagie 
lesions to large red stellate macules; necrosis sometimes develops 
in the centre of these macules. Nasal haemorrhages are freiiuenl. 

Meningococcaemia is also accompanied hy affections of the ankles 
and wrists and the interphalangeal joints of the fingers. Haemor- 
rhages into the skin and apoplexy of the adrenals are pi.ssihlo. 

In most cases of meningococcaemia there are no meningeal phe- 
nomena; the meninges may become involved only during the hder 
course of the disease. 

Three main typical clinical forms of the disease are cnstomanlv 
distinguished; mild, moderately severe and severe. 

Complications. One of the most serious and stable complications 
is hydrocephalus whose symptoms were described above. 

In patients suffering from cachexia, especially in childhood, 
epidemic meningitis may become complicated hy development of 
otitides, pneumonia, purulent pleurisy and bedsores. Individual 
cases may become complicated by focal or dilfuso nepiu’itis. 

Prognosis. In the past, before slreplocide was used in the treat- 
ment of epidemic meningitis (before 1935-1937) mortality from 
this disease reached 40 per cent. Now. owing to the use of anlilu- 
otics, lethal results are oxlroniely rare; complications have also 
become infrequent. The prognosis largely depends on the time the 
treatment is instituted and its correctness. An attack of the disease 
confers lasting immunity. 

Diagnosis. The disease is diagnosed mainly on the basis of the 
clinical picture, epitlciniological data (lime of the year, conl.uts 
with patients or carriers) and oxainination of the corohrosiiinal 
fluid. An acute onset with chills, vomiting and a rapid rise in tem- 
perature, rapid development of meningeal and other neurologic 
phenomena, and rieutroiihilic leiicocytosis witli a shift to the left 
.speak in favour of the diagnosis of epidemic meningitis. 'I'ho ques- 
tion of diagnosis is finally settled after a lumbar punctuio and 
examination of the cerebrospinal fluid. In epidemic meningitis the 
fluid flows out under elevated pressure, is turbid and contains an 
excess of protein; microscopy of stained preparations reveals a largo 
number of segmented leucocytes and meningococci partly in some 
stage of phagocytosis. Pandy ’s and Nonno-Apelt 's tests arc positive. 
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Two lost -Lubes conlaniing asciles-broin are laKiu lui b 

nalion and 0.5-1 ml of fluid). 

‘''uacterlolmM^t cxmlonaaou aJ^rncTuSes inoculation .o'.P"^f 
.„i,i'l fluid llrecipil ale (0.51-1 ml) on a Petri dish '""‘.'""‘“S "f ‘‘f;%"c verv 

';i:;:;i' ;;..;yr'h''^;'lo,p't-|f ^Siiiii5"\s^aunrS 

aro pn'pareil from Iheso colonies. Aflcr v\ ashing me iso ait 

n;i:s ';;:;;r;!i;;;?nrd;i;;;ed' rahSir's^i^m S'sh-M nrr^mnenid mat mere 

:;:,;r:i‘;' ^d^1"“'v;re;; ii: li^ jrii^lJsiiinai Aufd. 

n,fHrnliol du,^„osis. Epidemic meningitis "{“f ‘ ^\‘’;“iz“ed 
,.,1 nrimarilv from tuberculous moiungitis which is charactonzea 

l‘ ' orulual on^^et. ralhor slow rise in tempera ure, absence o 

lo.H ocvlosis, ami a number 
fluid (it is clear or slightly opalescent and, i 
tosl-lube for 20-24 liours, it becomes covered ^ 

i,f fibrin containing lymphocytes) It is also s,\‘*ss Of 

i<lic onlcrios of patients and slow fading of ^‘^’}sciousness. u 
(■(.urso. all this applies to cases where no treatment for tuberculos 

lia-^ boon administerod. 

M.Mlcni agents used in the treatment of tuberculous ^ 

(.lrcp"'">v< in. PAS, phthivazide lisonicotimc ® 

d.uivalive I) are. as a rule, sufficiently effective, arrest the progress 
of the i.athologic process and contribute to its earliest termination. 

I’noumococcal meningitis and purulent meningitis (caused > 
Pfeiffer’s bacillus) may be differentiated from meningococcal menin- 
gitis bv moans of a bacteriological examination of the cerebrospma 
fluid; moreover, in pneumococcal meningitis the causative age 
may sometimes be found bacterioscopically in stained smears o 

the cerebrospinal fluid. nme- 

PneumococcalmeningHis ismosl commonly the result of a s®P|-icaem P 
ess wliicli compUcates the course of pneumonia, suppurative olilis, ma 
or cerebral abscess. 
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Development of pneumococcal ineniiiL'Ui? i-= favoured by ovtrc- oliio; of ibo 
orsanism, owing to wbicli this disease is u>ually observed diiiiiiL' Ibe c<-ld time 
of the year. In the presence of a purulent focus in Ibe oi -.'aiii-ni the r-de pno- 
voking the development of pneumococcal meningitis may be pb.yed by \.irious 
head injuries or by pneumococcal infection which successively affects the me- 
ninges injured prior to the infection. The disease affects piedommantly chiblien. 

A certain role in the pathogenesis of the disease is played by mIIu i pieceding 
diseases (for example, rickets), avitaminoses and nutritional disorders. 

The clinical picture of the disease is characterized ma.iily hy .m acute on.-el; 
after moderate chills llio temperature rises in the course of -.wr.il hours t-. 
39*40'’C. A gradual onset of the disease is possible only in -U-J.i per cent ol in- 

f 0 s 

A characteristic pose— overextended he. id and flexed .mil ilnghs— i' 

observed in all patients from the very first hours of the di^e,.-e. Iho meniiiue.il 
phenomena are manifested in rigidity of the occipital inu^cles. pn-il ive KerniL- s 
sign and Brudziaski’s neck and symphysis sitMis; childien additionally exhihil 
a tenseness and bulging of the groat fontanel. In m-iuo ca^es paUndoL'ic symp- 
toms on the pari of cranial neives are noted (|>aralyM'5 of llie jlh m ..i.l .iinl 
4th pairs). Ileiniparescs and symptoms of punilent lueniiiiioeMcei-halit i- .ire 1 . 0 =- 

sible. 

The leuiperaturo curve is either of a con'lant t»r hectic l\}e. Ioim.- Miblebii- 
lity being much more rarely obspived from the very be-rinning of the di>e..>e. 
Muscular spasms and often repealed vomiting may occur all ihiough the fehrile 

The patients’ blood exhibits neulro[)bilic IcucoejtoMS (uii to 
leucocytes per 1 inrn^) with a .‘•liarp .‘•bift to ll.o left, all tbe way to m\o ocytos; 
the ESR is considerably accoleiatcd. Tbe ceiebrosi-inal fiuid fiows out umler 
elevated pressure; it is pussy, ficqiieni !y gieenisb. and contain^ clots of libnn. 

In half the nuinher of cases the protein in the ce^ehro^plnal fluid is e e\ated 
to 1.5-5 per cent, while in other cases it may not exceed the iioim. 1 am!\ 
and Noune-Apclt’s tests uie sharply positive. During the hi^t houi^ of the 
disea.se, before tieatment with antibioUes. the eeiehro>pinal fluid contains 
pneumococci which are found hy bactei lologieal and h.u terioscopo ex.uiuna- 

tions. 

The cerebrosiiinal fluid is marked hy greatly elevated cyt>-is (up to SUd^ 
1,000 cells per 1 eu mm) ineieased mainly hy neui lophils. It the rrieluospiii.il 
fluid contains any pneumococci, (Irani stained smears sliow I hem inainlN oul- 
.sldo leucocytes ami hut partly jihagoeytosed hy polynioi i-hoiiiuiear lriu oc>U'>. 

The disease is diagnosed on the basis of t l.o clinical pietuie. aiiamneMs. lab- 
oratory blood lost (haemograin) and cerebrosinnal fluid. 1 he I'lognosis is usu- 
ally serious. Treatment — jienicillin. , , ,, 1 1 

In purulent Pfeiffer’s meningitis tlie onset is acute with eliills and a rapid 
rise in leinperaturo, which is followed hy syniptoins of iiieniiigoencepljali i>, 
and in children also by dyspepsia. The patient is in a grave genera condition; 
exlremo toxicosis, adynamia, motor unrest, repeated \oimling and meningc.i 
phenonieria (Kernig’s and Bnnlzinski ’s signs, and rigidity of rccipital muscle.-). 

Focal affections of the central nervous system are ehai act ri ist ic . j-a 1 1 iculai l> 
Ircquenlly with development of pareses of the 3rd, 4tli ami <lh pans of crani.il 
liC*rV89 

In some cases motor disorders, protracted loss of consciuu.-iiess aiidenccphalil ■ 
ic symptoms are ob^scTved; ^tallle hcini pareses are jKissilile. 

The cerebro-spinal fluid is pussy, noted for neulroplnlic pkoeytosi- elevate, 
protein (0.99-33%o). Bandy’s lost and 30-00 mg .u <>f sugar. Micio.-copi 

of Gram-slnined smears of the cerebrospinal fluid (mainly fiom the piciipi- 
lato of centrifuged fluid) reveals Afanasyev-Bfeiffer s bacilli; harierioiogic.il 
examination of the cerebrospinal fluid is more reliable, but it must he reuieni- 
bered that under the influence of antibiotic therapy tlie causative agent soon 
ceases to bo discovered. 
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The blood is characterized by leucocytosis (up to 15,000-25,000 leucocyte per 
i cu m^rsVarpTulrophil shift to the left (all the way to myelocytes) and 

ancosinophilia. Treatment— levomycetin. 

In some cases epidemic meningitis must be differentiated from 
severe forms of typhus, seasonal encephalitides, croupous pneumo- 

^^TreafmenL^n patients must be hospitalized (in special wards 

or isolators and compartments). . i j. 

The patients need watching and thorough care, including swab- 
bing of the oral cavity, prevention of bedsores and systematic evac- 
uation of the bowels. -i* *.1 

The patients must be prescribed a diet of semiliquid, easily 

assimilable, high-caloric foods containing plenty of vitamins C 

The ’most effective therapeutic agent is 
ministered intramuscularly; adults are given 

per day divided into 2-3 equal injections, the antibiotic dissolved 

in a 0.25 per cent novocain solution. , , ^ , . , , _ 

The patients are simultaneously prescribed 1 g of norsulphazol or 

snlphadimozin (sulphamezathine) 4 times per day. 

Diirinu the first 4 days of treatment, in addition to the intra 

muscular injections, patients are administered once a “aV ^ 
the vertebral canal a sodium salt of crystalline penicillin (bO.OUU- 
100,000 11 for adults, and according to age for children) dissolved 
in {■> ml of physiologic solution, 8-10 ml of cerebrospinal fluid being 
withclrown from the vertebral canal before this administration. 
Onlt/ s>Klium salt of penicillin must be used for ^^c^e *npctions 
wlii'cii are discontinued as soon as the cerebrospinal fluid is char- 

aclerizod by pleocytosis (up 100 cells). . i, j 

l^iulolumiiar administration of penicillin may be relinquished, 
and the antibiotic mav be administered only intramuscularly in 

massive doses (1,800,000 U 6 times per day for 5-/ days). 

The duration of the course of pcnicillui injections is determined 
not niilv by the disappearance of the clinical signs of the disease, 
but also by the results of repeated examinations of the cerebrospi- 
nal fluid (disappearance of the pussy character of the fluid, decrease 
in the protein and the leucocytes to normal, and absence of menin- 


gococci). 

Patients may he discharged from hospital after disappearance 
of the clinical signs of the disease, normalization of the cerebrospi- 
nal fluid, and absence of meningococci in the smears of mucus from 
the fauces of the patients (in two bacteriological examinations). 
Moreover, it is necessary to keep strictly to the schedules of isolation 
(no discharge before 30 days have elapsed since the beginning of 
the disease). , 

Prevention. Epidemic meningitis may be prevented by reveal- 
nient and isolation of patients, rational therapy, and re\ealincQ 
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of bacteria carriers (especially in closed children's institutions) 
by examination of all the children and attending pei.'-nnne . 

Carriers of the infection (children and adult-) must not 1)0 admitted 
to nurseries, kindergartens and other children s institution^. 

Normal, uninjured mucous nieiuhram-^ ..f tin na-^opharynx and 
fauces prevent the penetration of uiening„rocci into the organiMn 
on contact with carriers of the infection. Sanitation of the na-o- 
pharynx is therefore an important mean- of preventing epidemic 

"*In^*chUdren’s institutions quarantine must l.e estahli-hed on the 

7th day after discovery and hospitalization of a i*atient. i- tiLoe- 
sary to carry out a careful disinfection of all premi>es a- it i- done 
in cases of all other air-borne infeclioii’^. 


MUMPS (EPIDEMIC PAROTITIS) 

Aetiology. The disease is caused hy a liitrahle virus 
philus parotitidis) ^vhich has been oldaiiied in pure ml.luie. 1 he 

source of infection is a mumps patient. - r , ri 

Epidemiology. Epidemic parotili- is an air-horne infection. I he 

disease usually affects children, altliougli cases of i ami ewm epi- 
demics of this disease may occur among adult-. The incHlence of 
the disease rises during the* o(>l(l lime of Uic \oa| la \ lom 

January to March). There is a i.a-sivo virus carrying: convale.-cent- 
continue to he contagious for 1 'i days after di-appearame of tin- 

Incubation period. The incuhalion period is li--l da\>. 1» «.vic 

cases the incubation may last ‘10 da>-^. . . i -,i .n 

Clinical picture. All the main symptoms are a-socialed 

affection of the parotid gland liy 'he hltrah e 

sots in with a short prodromal period (general iml ispo.-i lion, luad- 
ache. loss of appetite) after which the temperature n-e- to 
39.5®C and one of the [uirotid glands enlarges The .-welling of tlu 
parotid gland becomes well vi.-ihle in front of the ear and suhse- 

(|uentlv behind and below Ihe oar (bolow iho ^ ^ 

jaw), the earlobe slicks somewhat out (iMg. 102 , wliile I n* fo^sa 
behind it Tills out. Palpation of the gland is .slightly painful. Die 
patient feels a certain tensene.-s in the region of tlic g and and pain 
during talking and chewing. Affection of both i.arotid gland- lends 

the face a poarsbaiicd al»pearance. 

The swelling of the parolhl gland is followed hy cessal.on o 
secretion of saliva on the alTecled side (secretion of sal.va is restored 
only on the 5lh day of the disease). After I-- days of the disease 

similar phenomena may occur on the other side. r i i 

In typical cases with affection of one parotid gland thejehrile 
period is 3-4 days and only in more severe cases it may last U-i days. 
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Ill adults the disease runs a much severer course than in chil- 
dren. 

After the febrile period the parotid glands quite rapidly return 
to normal size. The most frequent complication of the disease in 
adults is orchitis, which is accompanied by intense pains in the 
affected testis and a considerable rise in temperature. In boys or- 
chitis occurs less frequently. Affection of the pancreas is possible. 



I... Miniij's (epi.ioijti'' ji.intlitis) jMlinil willi ,iff«*rtion of llu- ru'lil 


Compn-^ion of the facial nerve i*y the enlarged parotid gland 
iiia.v lead to its paresis which, however. j»assos quite soon even 
witlii.iit any therapeutic intervention (after diminution in the 
<\\ cl 1 in'.;). 

Mciiinceal and meningoenceplialitic forms of the disease are 
.ibsci v<-d quite infn'quently. An attack of the disease confers lasting 
imniunil v. 


UitiL.'iio'iis. 'I'he di^ea*^!* diagnosed on the basi.s of epideiniolog- 
i'.il daia (contact witli a patient) and the clinical picture. The 
Cl an pi riiieiit fixation test may be used for laboratory diagnosis. 

Difj'i rrntial diaj'nosis. In differentiating the disease from phleg- 
iiunions parotitis it should be remembered that mumps patients 
have leucopenia, relative lympho‘'ytosi.s and monocytosis. In phleg- 
monous parotitis the tissue of the gland softens. 

Treatment. The patients must he isolated at home and kept in 
bed. Semialcohol hot compresses must be applied to the affected 
gland, and as soon as the swelling begins to abate a gauze dressing 
\\ith a heavy layer of cotton is applied to the same area. 
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Ill view of the di-sturbed secretion of saliva and for the purpose 
of preventing secondary infection tlie oral cavity must be frequeiilly 
gargled with a 2 per cent boric acid solution and a 1 : l.dOO ri\anol 
(2-olhoxy-B.9-diaminoacridinc lactate) solution. In cases of small 
children the mouth must bo swabbed with a cotton tampon -naked 
in one of these disinfectants. 

Prevention. Patients must be isolated until the 21-^t day of the 
disease. A quarantine must be established in children's in-titu- 
lions. 

The methods of producing cultures of the filtrable virus— caus- 
ative agent — which have now been elalioraU*<l make* sjiecilic (iiioc- 
ulative) prevention of the disease possilile. 




INTEGUMENTARY INFECTIONS 


Tlie infectious diseases which develop as a result of 
the causative agent through injured skin and mucous membranes 

fonn a special group of diseases. ^ 

Infection with erysipelas and tetanus occurs m this manner. The 

skin, mucous 

as a result of everyday-life, industrial, agricultural and other in 


juries. 


These infectious diseases are often called traumatic infections, 
a rule, they are caused by various pathogenic bacteria. 


r.KVSIPELAS 

frn<:ipelas i< a general acute infectious disease characterized by 
.. iuXronset, ]c?er and, in the region of the atrium of infection, 
a peculiar innainmation of the skin and mucous membranes sharp > 
flpiiruTatcd from the surrounding unaffected tissue. ^ ^ ^ 

■[lliohmj The disease is caused mainly by haemolytic strepto- 
cocci which are widely distributed in nature. Sometimes the disease 

bv st fl pbyl ococci • ^ ^ 

" Patiiofienesis and pathologic anatomy. Streptococci may '^d® 
llu' skin through various skin injuries, for example, through scratches, 
abrasions and excoriations, and as a result of contamination 
ofwminds. However, invasion of streptococci is alone not enough 
to develop erysipelas; this disease can develop only in cases ol 
certain siisceplibilitv of the organism, its peculiar reaction. 

From the atrium of infection the streptococci spread m the skin 
along lymphatic spaces and capillaries where they intensively 
multiply. Owing to the increased permeability of the blood capil- 
laries of the skin the tissues become impregnated with serum and 
the patient develops hyperaemia, oedema and infiltration of tne 

skin in the focus of affection. u«n<l- 

The general symptoms of erysipelas (elevated temperature, 

ache, vomiting during the first hours, tachycardia) are duo to 
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intoxication of the organism resulting from absorption of toxic 
substances formed by the destruction of the microbes and disinte- 
gratiou of tissues; bacteriaemia may also develop. 

The erysipelatous process may also develop on the mucou.'; mem- 
branes. for example, of the fauces and nose. 

In addition to the most typical erythematous intlammation 
erysipelas sometimes involves formation of blisters and phlegmons; 
it may also occur in other clinical forms. 

An attack of the disease sensitizes tlie organism, and in some 
cases th(‘ disease may recur, often with the same localization of 


the proces-j. 

Epidemiology. Infection with erysipelas is cjuile possible in cases 
where the skin has abrasions, excoriations, bruises and scratches, 
or is otheiAvise inadequately cared for, especially since the causa- 
tive agent of the disease is widely distributed in nature. At the 
same lime people arc far from equally susceptible to erysipelas, 
and for its development the disease therefore retiuires not only 
penetration of the streptococcus into the organism through injured 
skin, but also a certain susceptibility of the organism. 1 lie inci- 
dence of (‘rysipelas is higlier during the cold time of the >ear. 

Erysipelas may occur not only as a separate ilisease oiitit\’. luil 
also as a traumatic infection due to injury of soft tissues. Sometimes 
it occurs as a secondary infection duo to a microlraiima iif the ?kin 
and mucous membranes and develops as a n*sult of a sensitization 
of the organism or lowering of its general resistance can-ed l.y some 
general infectious disease. 

Clinical picture. Tlie incubation period varies from several hours 

to 3-.') days. . 

As a rule, the disease sets in acutely with ciiills and a rapid ri-e 
in temperature to 39-40 C and higher. The first h.mrs of M'vcie 
cases of the disease are ofltui accompanied Ity very intense chills 
and, cAving to iIh> ext reino geiioral intoxicat ion , h v vom i I ini; and 
sometimes liy loss of consciousness and delirium. .\l tin* prcMUit 
lime, however, such very severe cases are I'are. 

In cases of moderate severity the pulse becomes faster in keeping 
with llio rise in lemperaluro. The clianges in the iiathologic Incus 
in cases of erylhemalous erysipelas develop as follows. A small, 
but rapidly oniarging red macule appears at the utriurn of iiifec tioii. 
The affected part of the skin is painful and, al.mg the periphery 
olevatod above the surrounding skin. Tlie skin is liol and, slreti hiHl 
by tissue exudate, Is lustrous all over this area, .\long the edge> 
the affected area is circumscribed by a serrated, scall(»ped lino \shi«h 
sharply separates it from tlie unaflecled skin. Along the borders 
of the erythematous area there is an in flammaloi'V elevation {in- 
riUralo) which is very painful to l.imh. It is characlerisl ir that 
during the subsequent course of the di.sea.se the affected area enlarges 
at different rales in different patients. The intense hy|)eraemia and 
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fanciful contours of the affected part of the skin make it look like 
'"ZvThematoretysfpeuTmost commonly affects the skin of the 

face and headyts -“"^.-^^"^“nppef 

5km\“hr s^irifthe^t- 

^Sometimes the erysipelatous process may affect extensive are 
of the skin {wandering erysipelas), but upon f 

'sUTii,a 

r;.iS5rSiiSX^“ 

'“‘X^p“of1irettococd from the upper layers of. the skin to 

and '^blood vessels of -bcut^eoustesue results 

in development of phlegmons. Compression of ’l ^ 

the transudate may give rise to f fSentiy 

The temperature curve in erysipelas varies, but is 
of a remittent type; the type of temperature curve is substantially 

iiifluenced by antibiotic therapy (Fig. . violent but 

nocc FrM’itement and delirium are possible. j *- ^ 

With the beginning of recovery the patient s general ° 

Ufoahlv improves the temperature drops, and the appetite and 
sleep are rcstoJed. In the affected area of the skin hyperaemia disap- 
noar^ oedema diminishes, and the skin begins to scale. 

hi'lapses are observed in about 7-8 per cent of the 
have survived erysipelas; the relapses occur at diherent periods of 
lime after the primary attack of the disease, usually with the same 

Hehifeciion with erysipelas due to sensitization of the organism 
to the streptococci which cause this disease is possible. There have 
been cases where erysipelas recurred in the same person over a perioa 

Complications. As a result of permanent l>Tnph circulation diso^ 
ders (especially in the lower extremities) in erysipelas elephantiasis 

may develop. t r^nta 

addition to the afore-mentioned complications some P^tiems 

develop subcutaneous abscesses, secondary septic pneumoniae a 

diffuse nephritides; if the defensive factors of the organism are 
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particularly weakened by debilitating diseases, streptococcal sepsis 

“^"iferysipelas is localized on the face, the inflammatory process 
may spread to the cellular tissue of the orbit, which mas lead to 
neuHtis of the optic nerve and thromboses in the cranial taMt\. 

As was already noted, erysipelas may also allect mucous mem- 
branes If it spreads to the nasal mucosa, the patient deicloi - an 

abundant purulent discharge from the nose , pX mniper ituiT 
nelas lo the faucial mucosa is accompanied b> high tempcia uu. 

violent pains during swallowing, intense hyperaemia and oedema 

of the tonsils and palatine arches ''X ‘ 

ervsioelas of the parturient canal in cases of birth trauma. 

Development of erysipelas on mucous membranes is character.- 
zed by the same signs (liyperaomia, rapid spread of the process) 

as in affection of the skin. . 

Krysipclas does not confer stable immu.iily, relapses ami ri rur- 

renl Lses are observed; the latter arc due to re. ..feet. on with st.cp- 

^°L)u%nosis. Typical cases of erysipelas are not diflicult to 

The characteristic inflammatory process on tl.e skin 
by symptoms of general intoxication and a rise in timpoiatuic 

sharp lniarcation%f the inflamed area fro... .he snrronmling sk. i 

amniie presence of a very painful inflammatory ‘‘f 

periphery make it possildo to esU.hl.sh a correct diagnosis ol e.\- 

""'^rnfferential diagnosis. In cases accompanied by rmisiderable 

oedema of the soft tissues it is necessary to .'‘‘'‘‘''‘'"‘‘X,' u v' demls 

from a phlegmon. In Ihc latter the l.yperaem.c zone K' 

with the unaffecled surrounding tissue and the pain w imud man > 

in the centre of the alfecled area. .z.tvi.rit v 

Prognosis. In typical cases of erysipelas of nimhiati st\cnt\ 

the prognosis is usually favourable and with timely 
treatment the patients recover. However, relapses " 

complications, including elephantiasis, are mil excimhd. 1 lu lom- 
plications always render the prognosi.^i more seriou>. 

^ In patients suffering from nutritional disorders and avilainmosis, 

in elderly people and in cases of chronic 

of concurrent chronic diseases of the skin erysipelas a pioliacl 

ed and severe course. i:,,. i 

Treatment. All erysipelas patients . 

It is important to keep the patient s s;kin clean and / 

that the bliidder is emptied regularly T he patuiUs ‘ 

scribed a sciniliquid dairy and vegetable diet, and phnl\ ' 

the diet must ho enriched with vitamins, espocially ascoilm acid. 

OlisorvancG of the rules of hygiene and asepsis, as well as thoi- 
ough care of the patients, are particularly 

ery.si[)elas hullosuin and gangrenous erysipelas, and in c.isis .i< 


413 



panied by purulent complications, for example, abscesses in sub- 
cutaneous tissue, etc. Tbe dressings removed from patients must be 

The main agent in the treatment of erysipelas is penicillin. Al- 
ready on the second day of treatment with this antibiotic the pa- 
tient’s condition considerably improves, the intoxication disap- 
pears, the temperature begins to fall, the focus of skm affection ceases 

to enlarge, and the patient finally 90o"o00 U 

is administered intramuscularly in a dose of 600,000-900,000 U 

per day for 5-6 days. In severe cases the dose of penicillin must ne 
increased to 1.000,000-1,200,000 U per day and the course of treat- 
ment must be prolonged. . . 

Good results are produced by combined treatment with penicillin 

and levomycctin; the latter is administered per os in a dose of 0.5 g 
4 times per day. Tetracycline is also quite effective. 

If recovery is slow, the patient must be given, in addition to 

penicillin, transfusions of the same group or 1(0) group of blood in 

a close of 150 ml every 2-3 days. To desensitize the organism and 
prc'vent relap.^es, dimedrol (in a dose of 0.05 g 3 times per day) 

fiinzoline (o-benzyl-l, 2. 3, 4-tetrahydro-2-methyl-SII-pyride-indole) 

i.s administered. . , • • , j •„ 

If no injections can he made, levomycetin is administered in 

a clt»se of 0.5 g 6 limes per day for 5-6 days, but this treatment is 
less effective than that with penicillin or witb penicillin combined 
with levomycctin; the temperature falls later and the local patholog- 
ic disturbances arc eliminated more slowly. 

Sireptocido (I g 4 times per day for 5-6 days) or norsulphazol 
are rarely used in the treatment of erysipelas today, since ireat- 
nn'iit with these drugs is loss effective than that with penicillin or 


levoinvcetin. c 

Cheniothcrapv is supplemented by ultraviolet irradiation of the 

affocled areas of the skin (several 10-minute sessions of irradiation 
at a distance of 100 cm from the mercury quartz lamp). During irra- 
diation the patient’s eyes must be protected with dark glasses. 

In cases of erysipelatous affection of the eyelids it is necessary 
to wash the eyes daily with a 2 per cent boric acid solution and to 
inslili a 2 per cent pVotargol solution 3-4 times per day. Develop- 
ment of gangrene or a phlegmon requires surgical intervention and 
an increased dose of penicillin combined with streptomycin. 

Prevention. It is necessary to keep the skin clean and intact 
(preventing abrasions, cracks and excoriations, especially on the 
feel) and avoid scratching or bruising the face and nasal mucosa 
because the subungual spaces often contain streptococci. 

Primary treatment of w'ounds serves as a reliable means of prevent- 
ing erysipelas as a traumatic infection. 

In making exploratory punctures (for example, in the pleural 
cavity) or infusions of drugs (subcutaneously, intramuscularly or 
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intravenomlv) it is necessary to observe stricl asepsis to prevent 
introduction' of streptococcal infection into the skin or mucous 
membranes with possible devcloptiienl of erysipelas. 

To prevent reinfection with erysipelas, al persons who ha%e 
surviveT an attack of the disease n.nst strictly observe the rules 
of personal hygiene and avoid overcooling. 


TETANUS 

( Tetanus is a human traumatic infection resulting from ponetra- 
fron of the spores of the Bacillus telani into ll.e wounded surface o 
loH liheration, t,y the formed ^ge, at,™ (biuullar>1 

forms of these bacteria, of a \er> stiuiig e. ’• spi.ui = 

central nervous system. The disease is ‘>ccon.pan. e l v tonic pa. iiu 

of voluntary muscles and e.vaggerated rellex ot"' > , 

Aetiologu. The vegetative forin cl the oansa ^o agent of t ai is 

is a thin motile rod ahoiit 1.^.- long and '‘ ‘O '’ > 

external environment the hacillns forms al m e .. .I < = a ' e 

resemhling a drumstick. The spores are vert stable again. 1 

“■'Thr^rbaciUi are grani-posi. ivo o^l are nuidily m.Uivated 
under anaerobic conditions. 1 . pon gaining tn la t j ^iu.igs 

necrotic human tissues deprived o normal ox>g n 

of thp n tetnni develop into their vegelatiNe (hatillaiv) imm. 

The B tetani produce an extraordinarily str.mg exotoxui ‘ 

atfLls the central nervous system of iiiau ami cerlaiu animal- wbul, 

are sensitive to it. .... •„ n /,.t„„i ulii.h 

The intestines of man and animals o ten cmita n ‘ “ 

are eliminated in the faeces; that is 
considerably contarninaled with faeces of ina 

'“'i^j^^minm^d^.hX'sidlol p meas are p.uiic- 

'''";L:!:;X^"Te,anus is cmninonly ni.sm.ed in Pe,,,do 

whose work inav lead to contamination «)f wonndi, with i.utii. 

These people may hocoino infected when **''' "j'’;' "i' s 

with even the most superficial injurie;' o 

membranes. , , , /> en.-.v-ut.. fi-mu 

Pathof'enesis, The exoloxin prodneed )\ • * . . , , ,'l 

the atrium of infectiim along nerve trunU'» (pt nin i . • . j ju^ j 

cord and causes a functional incivase m Us iv lex ' 

a nuinher of pathologic sir, uHiial changes in 

Win^from the atrium of infection 

the toxin may also spread all through the org.musm with u .m d, 
thereby likewise causing toxic affection of the nerve cells m the 

spinal cord and brain. 
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The tetaaus toxin stimulates the motor centres of the brain and 
the cells of the anterior horns of the spinal cord. The mam symptoiM 
of the disease develop as a result of the action of the tet^us toM 
on the various parts of the central nervous system and manifet 
themselves as protracted tonic spasms of the skeletal muscles and 

Incubation period. The average incubation period is 6-14 days 
but it may be from 1 day to 2 months. In individual cases, very 
rare to bo sure, the incubation period of tetanus may be prolonged 

Clinical picture. The following forms of the dise^e are distin- 
guished: (a) according to -severity— mild, moderately severe and 
severe- (b) according to the course— fulminating, acute, subacute, 
relapsing and chronic tetanus; and (c) according to the extent ol 

its spread— localized and generalized tetanus. 

The earliest sign of tetanus is the appearance of dull, gnawing 
pains at the atrium of infection where the wound has already com- 

plelelv healed. , . , 

As early as the end of incubation, 1-2 days before the appearance 

of trismus (as one of the most reliable and earliest signs of tetanusj, 

it is possible to evoke the reflex of the muscles of 

asking the patient to half-open his mouth and carefully tapping 

with the forefinger on the face above the location of the m^seter 

muscles; the result is a tonic spasm of these muscles. An Malogous 

reflex may be evoked by putting a spatula on the 

teeth, while the patient’s mouth is half-open, and, by 

spnlula «.ilh one hand, tap on it with a ^n^ 

Iho cailv signs of tetanus also Include ngiditj and tonic spurns 

of muscles 'in the area of injury on the extremities; by 

ext 0^1 t^vith both liands near the site of injury and quickly knead- 

Inrtl^ muscles (as in massage) it is possible to ®PP"I 

of marked local rigidity. True, this sign is observed only in 40-45 

per cent of the cases. , , 

I be patient soon develops trismus-tomc spasm of the muscles 

of mastication and involuntary locking of the jaws. The Patient s 

face assumes a sardonic expression {risus sardonicus) duo io the tonic 

spasm of the muscles of facial expression (knitted brow). Moreover 

the patient’s face expresses horror, the head is thrown back, the 

teeth are clenched and the vessels of the sclerae are filled with 

blood. The skin of the trunk is often moist because of excess per- 

^^^Gradually, in the course of a few hours, one group of muscles 
after another develops spasms in a very definite succession d€- 
cending tetanus. The abdominal muscles grow very tense, and ine 
anterior abdominal wall becomes hard as a board. The long o^tenso 
muscles of the back are particularly strongly contracted, and at 
the time of convulsions the patient’s body is arched, the patient 
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Fig. 105. Tetanus patient (..i»i<l lM<t.)iio>) 


resting in bed only «n the back of bis head and the heels 
onos Fig 105). The head is often tlirowii l.ack. O^Y"^; 

U?s difhcuU or even impo^silde to swallow food and luin.d the 
urine and sltiol are often retained. '1 he tonic spasins aie iiuuh Uss 
intense in the muscles of the extremities; the muscles hands, 

ringers and feet are usually unaffected. Ionic spasms of " 

cosUl muscles are sometimes observed; a strong coiUractitin of 
the abdominal muscles may give rise to flexion of the body (em- 
prostfwtonos). It is characteristic that the patients perspire exces- 

Tho UMnperatv.re often persists at higl, fig.m-s but is not regular^ 
The disease lasts a total of from 10 to 30-3o da>>. Graduall> the 
attacks grow loss frequent, and the patients condition improves. 
Sometimes the disease may become coinplicalod with aspiration 

of the disease. The foregoing was a description of 

the typical acute form of generalized tetanus. 

Relapses of tetanus with renewal of the clinical picture of the 

disease in 1-2 months arc very rarely observed , , ,, 

In ca'ies of fulminating tetanus the picture of the disease develops 
very acutely, and the patient may die during a severe attack of 

spasms with paralysis of the respiratory muscle.^ , . r. 

In cases of subacute and chnmic tetanus the disease lasts fioin 
l<'i-15 days to several months, hut the attacks of spasms are ob- 
served Ic^s frequently and are not so tormenting; there are usually 
no general convulsions, and the rigidity of different groups of mus- 
cles increases gradually. These forms are most commonly the result 
of an atypical course of the disease in persons witii partial immunity 
(for example, in cases of late administration of serum following 
an injury). 

A jieculiar variety of tetanus is so-called localized tetanus in which 
spa.sins affect only the muscles of the face or other groups of muscles. 


27-ll»0 
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Soniolimcs letarius develops in women after criminal abortions 
and in newborn children if the rules of asepsis are violated when 
tying the cord; in these cases the incubation period is short and 
ti»e prognosis very serious. Tetanus may develop after burns and 
frost bite, as well as after postpartum and postinjectional diseases. 



IL' 


t,. t« i HIM- '-f llio left facial iioivo) 


h i- dillu'iill to dingii.'se mild jorms of lotatnis in which the tonic 
sjiasiiis of musrlos are IhiiiUil li) moderate sxiiiptoins <if trismus and 
later -lueail only ti» lb.' muscles •)f facial expression and of tlio back 
of tbe bead witboiil generalized ctuivnlsious (Fig. lOti). 

T/ir im'i^ni’sis is iil\va\> stuious. especially in cases with a short 
iiicMbati<in period, as in head injuries. 

/ ) i It s . lH<»gno'»i'' of ti’tanus i*" based on anamnesis (ctmtam* 
inati<in of a woiiml or damaged skin) and tbe clinical picture of 
the disease, riie cUara< leri<lic seijnence of tbe development of all 

o[ Miiisl lu* tuki*n into iu*count. 

Di ffrrcutin I dia^H'’sis. hi typical ca-^es tbe diagnosis is so simple 
that it renuires no diifereiilial diagnosis. IWit atypical cases often 
present great difficnltio-.. Despili* the certain similarity to strych- 
nine poisonin<tl, tetami- is *baraclerized by descending muscular 
spasms and normal pupils, whercMs in strychnine poisoning the 
spasms begin in llie lower i‘\t remit ic'^ and ascend, while the pupils 
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are considerably dilated. It must be emphasized that in tetanus 
during the intervals between the attacks of spasm the muscles do 
not relax (they remain in a state of tonic contraction), whereas in 

strychnine poisoning they do relax. 

In some cases tetanus must he differentiated from rabies (sec chap- 
ter on rabies), epilepsy and severe attacks of hysteria; the question 
of diagnosis is decided on the basis of the sum total of data; a state 
of eclampsia must be taken into consideration. 

Treatment and care. The success of the treatment of tetanus pa- 
tients is determined primarily by earliest possible and repealed 
administration of an adequate dose of anlitetanic serum (tetanus 
antitoxin). The dose must be chosen in accordance not only with the 
severity and period of the disease, but also with the massiveness 
of the infection. The first injection is the most effective. 

During the first day tetanus antitoxin is administered intramus- 
cularly in doses of l00.000-350.000 II (the first administration is 
made by the method of preliminary desensilization— see page 7S). 
In .severe cases of tetanus antitoxin is sinnillaneously adminis- 
tered into the vertebral canal (about 30.000-50.000 V) after 
first withdrawing 5-6 ml of ccrebro.spinal fluid; the antitoxin is 
administered slowly. However, many authors deny, not \vitb- 
out reason, the benefits of intralumbar administration of the anti- 
toxin. The antitoxin should bo administered intramuscularly for 
3-4-5 days until a sufficiently stalde clinical effect is produced. 
The daily doses of antitoxin administered on lhe2n<l, 3id and subse- 
quent days may be 100.000-125,000 U. On the 1st and 5th days of treat- 
ment 1.5 ml of tetanus antitoxin is administered subcutanet)usly . 

To decrease the spasms of the muscles, the patient must be given 
chloral hydrate in an encMiia (i.f) g or chloral hydrale per 10(1 inl 
of starch* water in a small enema) after a preliminary cleansing 

enema. ... r 

The spasms also decrease after intramuscular admini&lraliou ol 

a lO per cent magnesium sulpliatc solution ml per day). 

In cases of particularly inleUftO motor excitement it is nccossar\’ 
to inject morphine and pantopon, in severe cases the patients are 
administered a tracheotomy and are given artificial respiration hy 
means of an iron lung; at the .same time they are prescribed enrari- 
inimelic suhslances (for example, diplacin) and aminazine (chlor- 
promazine). 

Patients must bo placed in separate well-ventilated wards. It 
is necessary to exclude the least possible shaking of the bed and 
all other irritations (noise, movement of air currents). In severe 
cases, if tlie patients cannot feed themselves, they must be fed by 
the personnel. 'I'he patients must be fed when they have no spasms 
in order to prevent aspiration of food or drink. If a patient can- 
not be fed normally, it is necessary to feed him through a tube 
(see Fig. 10) or through nutrient enemas. 
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In severe cases it is necessary to place rubber rings under patients 
in order to prevent bedsores. 

The wound which served as the atrium of infection must be treat- 
ed according to the rules of surgery (excision of the wound follow- 
ing the injury). . 

To prevent pneumonia which is often a complication of tetanus 

and the cause of death, patients must be administered intramuscu- 
larly 300,000 U of penicillin 4 limes per day. To prevent spasms, pneu- 
monia and asphyxia, curarimimetic substances may be used; these 
substances — dipiacin. condolifin, etc. — paralyse the respiratory m^- 
clcs, eliminate muscular spasm (by blocking of the neuromuscular 
junction and preventing response to nerve impulses) and prevent de- 
velopment of aspliyxia and pneumonia. If these drugs are used, it is 
necessary to ensure external respiration by means of special respira- 
tory apparatus (see Fig. V>7); the patients must be additionally ad- 
ministered aminazine and small doses of luminal and caffeine.^ 

Precention. In all cases it is necessary to prevent contamination 
of w<mnds and abrasions on the skin. In cases of injuries, the patient 
must ho given immediate primary surgical treatment. Simultaneously 
2,000-3,000 i; of tetanus antitoxin must he administered subcuta- 
neously (it is desirable that this should be done not later than 6-5 


hours after the injury). . 

An ituporlaiU role in preventing tetanus among seryiconien during 

the fii'^t cUid second world wars was played, in addition to the fore- 
Toing inoasures, bv specific inoculations with tetanus anatoxin. 

Feoide who are continuously in danger of contaminating wounds 
with earth (navvies, miners) arc now given inoculations with teta- 
nus anatoxin: 1 ml is administered subcutaneously the first time 
and 1 ml again after I month and 2 months each. 

Tlie anatoxin used for inoculations is produced by treating the 
exoloxin of tetanus bacilli with formalin. The exotoxin loses its 
toxic properties and is transformed into an anatoxin which acts as 
a good antigen: in response to its administration the organism elab- 
orates antitoxic, immunity which prevents the development of tet- 


The inoculations against tetanus may ho combined with vaccina- 
tion against typhoid fever and paratyphoids or against diphtheria 
and whooping cough by using a complex vaccine. 


COMPLICATIONS OF DRUG THERAPY AND METHODS OF 
PREVENTING THEM 

Antibiotics and sulpha drugs are obviously very eiTective agents 
for the treatment of infectious diseases. These agents have been very 
successfully used in the treatment of many infectious diseases, in- 
cluding so dangerous a disease as plague; the prospects of synthesiz- 
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ing new antibiotics or producing them from cultures of fungi are un- 
limited However, the practice of treating infectious diseases has 
shown that in a number of cases, especially where massive doses of 
these agents have been used for a long time, tlie patients develop 
toxic and allergic manifestations which are the .-ide ellects produceil 
by these agents and arc known as complications of drug llierapy. dim 
most important symptoms of this pathologic comlition, whi^ h uiii w 
complicates antihiolic therapy, are toxic and allergic phenomena, 
and dyshacteriasis; in some cases it is difficult to draw a clear ine 
between them in accordance with the mechanism of their develop- 
ment, although such symptoms as nausea and vomiting are ..f toxic 
origin, whereas urticarial eruptions on the skin and eosinophilia 

are allergic reactions. , , , c 

•Drug disease" is an unhappy term because of the aiiscnco of a 

clearly defined symptom complex; it would he more appropriate to 

speak of complications of drug therapy, although the former term is 

very widely used. 

The most important side effects of antibiotic therapy may be nau- 
sea, repeated vomiting, development of stomatitis and thrush, urti- 
carial or roscolous eruptions on the skin, purpura, ecchynioses. der- 
matitis medicamentosa, hypotension, frequent liquid stool, elevated 
temperature, cyanosis of the lips, and dyspnoea. Sometimes eo.^ino- 
philia is observed. The frequency and extent of ihoiic toxic and aller- 
gic phenomena or side effects produce by antibiotics, i.e., tlio symp- 
toms of “drug disease”, vary very widely; although some antibi- 
otics have a good deal in common, there are also certain dilteionces 

between them. , 

For example. Ireatincnt with liioinyciii or syntbomycin pi-Diluce-s 

complications more often than treatment with levomycelin. toxic 
and allergic inanifostalions, or side effects, produced by the latter 

appearing in 15-18 per cent of tlie cases. 

Of the various manifestations, or side effects, produced by antibi- 
otics special nionlion mu.sl be made of toxic suppression of the liaem- 
atopoielic functions. IVoplo who are l)yper.-^ensUivo to h'voinyce- 
lin may develop jihenomena of aplastic anaemia (in some cases e\en 
after taking sinalldoses — only 5-() g for a course of tri'at inont ). 

Treatment with levomycetin and streptomycin sometimes gives 
rise to leucopenia and agranulocytosis. Ireatmenl with penicillin 
increases hlood-clotting and fosters formation of throinhi. some p.i- 
lionts may develop eosinophilia or various dermalllides. exter- 

nal application of penicillin may give rise to severe e.xfidialive der 
inatilis and very often produces erythema and urticaria. 

It should he rememhered that nurses who continuously have to do 
with injections of streptomycin or penicillin may ilevelop contact 
dermatitis (itching and stable erythema in the interdigital spaces; 
severer affections are accompanied by formation of erylbemal tms 
patches, vesicles and subsequently crusts). To prevent contact denua- 
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titis, the medical personnel must wear rubber gloves, especially when 
many penicillin injections have to be administered. 

Administration of some antibiotics sometimes produces urticar- 
ial eruptions, angioneurotic oedema and various manifestations of 
serum sickness, at times to the extent of severe anaphylactic shock. 

Those reactions may be acu?«»(devcloping several hours after admin- 
istration of an antibiotic) or remote (arising within 7-14 days); the 
reactions of the latter type are more typical of the side effects pro- 
duced by penicillin. 

In addition to urticarial eruptions, eruptions resembling exuda- 
tive erythema or erythema nodosum may break out on the skin. 

Dysbacteriasis produced in some patients by the action of antibiot- 
ics is sometimes accompanied by a considerable rise in tempera- 
ture which may persist for several days. Such cases of drug disease 
make it necessary to differentiate them from various febrile diseases. 

Antibiotic-resistant microbes (staphylococci, proteae, entero- 
cocci, pyocj^anic bacilli, etc.) are capable of producing “superinfec- 
tion” with development of staphylococcal pneumoniae, pseudomem- 
branous colitis, etc. 

Jn cases of biomycin treatment pseudomembranous colitis, erup- 
tions of the type of polymorphous erythema, and eczematoid affec- 
tions of the skin are sometimes observed. 

Patients treated with streptomycin injections may develop erythem- 
atous, maciilopapular and urticarial eruptions. 

A rise in temperature is observed in some patients during the first 
3 day.s of treatment with streptomycin; now and then aplastic anae- 
mia may develop. 

In some patients streptomycin affects the acoustic nerve and en- 
tire vestibular apparatus; such cases are often accompanied by dis- 
turbances in normal intestinal fermentation, suppression of the phys- 
iologic inlc.sliiial flora (dysbacteriasis) with a picture of diarrhoea, 
possible diffuse erythrodermas, urticarial eruption and fever. 

Suppression of the normal flora in the oral cavity, intestines and 
r(*i)ro(luctivc system leads to dysbacteriasis with the result that the 
microbial flora whicli is antagonistic to pathogenic bacteria is no 
longer capable of playing its barrier role in the organism. Moreover, 
the vitamin balance in the organism is disturbed (metabolism of the 
vitamin 13 complex is particularly affected). In such cases staphylo- 
cocci and yeasts often become pathogenic. The drug disease may re- 
sult in affections of the colon (colitides), lungs (fungus pneumoniae) 
and other internal organs, and sometimes even in a generalized infec- 
tion (moniliasis). . 

The patient’s indhndiial sensitivity to various drugs, the given 
antibiotic in particular, plays an important part in the develop- 
ment of the side effects. 

As a rule, the side effects observed in some cases of antibiotic treat 
mcnl are easily reversible. Stomatitides and thrush were also o 
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served before tbe introduction of antibiotics into therapeutic practice, 
especially in individual, greatly dobilitalod patients. 

Antibiotic therapy most commonly produces side effects in persons 
affected with eczema, acute angioneurotic oedema and exudatl^e 
diathesis. It is well known that, developing on the second or third 
day of antibiotic treatment, side effects may disappear uitliout l*?*^^* 
ing a trace despite the continuing treatment, as is often obsor\ed in 
cases of prolonged administration of levomycetin, for example, in 
the 12-15-day course of uninterrupted treatment of typhoid fever pa- 
tients. But side effects may be particularly strongly pronounced 
when large doses of antibiotics are used without any system and for 
an unwarranted long time or where patients are administered for a 
long time massive doses of two or more antibiotics. Tiio patient s 
individual sensitivity to drugs combined with disorderly and long 
administration of massive doses of antii>iotics to emaciated and ex- 
tremely debilitated patients leads in some cases to severe generalized 
affection (moniliasis) caused bv yeastlike patiiogenic microorganiMiis 
Candida albicans. The signs of this severe, often septic condition of 
the organism are elcvateil temperature, into.xicat ion, chills and s\n cat , 
tachycardia, and local affections of tlie oral mucosa, large intes- 
tine, kidneys, urinary tract, lungs, liver, and cardiovascular system. 
To prove that the sepsis is of a Candida albicans aetiology, it is very 
important, in addition to the foregoing clinical data, to examine 
microscopically the mucus from the oral cavity, the sputum and 
urine, which in positive cases reveal liudding yeast cells and mycelium, 
in these cases allergic skin and serologic (agglutination and comple- 
ment fixation) tests are positive. Moniliasis may end lotlially. It 
should be emphasized that during treatment with antibiotics nnmilia- 
sis occurs (juilo infrequently and only under the aftjre-mentioned con- 
ditions. . . 1 • I 1 

T<) prevent moniliasis during antibiotic treatnieut, it is a(l\isahlo 

to give patients nystatin in pills (1 pill •'* times per day for 5-8 
days). 

Administration of “shock” doses of antibiotics is inexpedient ho- 
cause tlic rapid destruction of llic causative agents of tlic infectious 
disease in the organism increases its intoxication duo to tlio acute 
ondotoxic reaction of aggravation witli a possible diweloinnent c)f 
collapse . I n some cases a considerable overdosing of antibiotics, ad min- 
istration of “shock” doses and prolonged treatment with such doses 
may lead to severe affections of the haematopoietic system. 

Prevention of side effects consists primarily in rational prescrip- 
tions of antibiotics really effective against the causative agent of the 
given disease. It is best to adrninistor medium therapeutic doses ami 
avoid administration for loo long a lime either of separate antibiot- 
ics or combinations of several antibiotics of a wide spoclriiin of ac- 
tion; it is necessary to check on the real results of the treatment with- 
out unnecessarily prolonging the therapeutic course. 
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With the synthesis and introduction into practice of antibiotics 
of a narrow spectrum of action the incidence of side effects will un- 
doubtedly diminish. It is necessary to reveal in the patient s anam- 
nesis cases of allergic reactions to antibiotic treatment and exercise 
caution, in prescribing appropriate drugs. 

A certain role in preventing allergic manifestations during treat- 
ment with antibiotics is played by desensitizing therapy (transfu- 
sions of small portions of blood, diprozine [N-(2-dimethylammo- 
propyl) phenothiazine hydrochloride], diazoline [5-benzyl-l, 2, o, 
4-tetrahydro-2-mcthyl-SH-pyride-indole] and calcium chloride). 
In some cases, because of the strongly pronounced phenomena of the 
“drug disease”, it is necessary to discontinue the administration of 
antibiotics. Patients must be given adequate amounts of vitamins 

C. Bi and B 2 . 

In cases of moniliasis it is necessary immediately to discontinue 
administration of all drugs and antibiotics, widely administer symp- 
tomatic treatment, and support the cardiovasculM function and 
respiration; administration of special drugs, which suppress ^e 
growth of the Candida albicans type of fungi, and of a special vaccine 
(prepared from appropriate strains of these fungi) for purposes of im- 
munization (a total of 0 injections, administered every other day) is 
now suggested. 

To treat the “drug disease" developing in the form of generalized 
moniliasis, it is recommended to administer nystatin per os (2 pills 

4 times per day for 8-10 days). „ . ,, . *• 

Treatment with iodine preparations is less effective. Mycostatin 

is administered the same as nystatin. 

Troalment with sulpha drugs may become complicated by persist- 
ent vomiting, skin eruptions, dermatitides, and crystalluria in 
the urinary tract (pains in the small of the back, oliguria, and eryth- 
rocylos in the urine) developing as a result of precipitation of 
'iulpha drugs in the kidnev tubules and their blocking. Upon the ap- 
pearance of symptoms of crystalluria it is necessary immediately to 
di.scontiniic administration of sulpha drugs and give the patiente 
plenty of mineral water to drink; in cases of severe oliguria or anuria 
calheterization of the ureters has to be resorted to. 

To prevent crystalluria, patients treated with sulpha dnigs must 
bo given plenty to drink. There is less chance that the patients will 
vomit if they drink down every dose of the drug with a 3 per cent solu- 
tion of bicarbonate of soda. 

Treatment with sulpha drugs may involve one of the three follow- 
ing categories of side effects. 

The first category of complications of sulpha drug therapy (mild 
forms) includes elevated temperature, dermatitis (with erythema, 
morbilliform, urticarial and nodular eruptions), nausea and 
crystalluria. The blood exhibits hyperleucocytosis with a sharp shift 
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of the leucocyte formula to the left. In such cases administration of 
sulpha drugs must be immediately discontinued. 

The second category of complications 
is characterized, in addition to the foregoing symptoms, b> toxic 
hepatitis, renal colic and neuritides of peripheral nerves. Leucopenia 

is tvoical of the blood picture. . . , • 

The third category of complications (severe forms) is marked b> 

muscular spasms, acute haemolytic anaemia, symptomatic throm- 
Wenic purpura (up to 30,000-35.000 thrombocytes per 1 cu mm of 
Ed), agranulocyJosis(up to 650 leucocytes per 1 cu mm of blood 
with 90-95 per cent lymphocytes). 

cations of the second and third categories sulpha drug treatment rau-t 
be immediately discontinued and the patients must be given plenty 
of alkaline mineral water to drink, and massive / " 

fusions of physiologic solution and 5 per cent glucose solution (pre^r* 
ably by the drip method); cases of anuria require catheterization 

"'xh/ teqtency and extent of all afore mentioned side effects are 
largely determined by the individual sensitivity of the patient s 

organism to sulpha drugs. 
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Supplement I 


Incubation Periods of Various Infectious Diseases 



leri'xi 

1 ; 

Disease 

Avcr.ii»e 1 

Miniiuuin 

♦ • 1 J 

M.ixiiiiuni 

Botulism 

12 houi-s 

1 

1-2 houis 

20 hours 

Typhoid fever 

15 davs 
% 

7 days 

21-23 days 

Dysentery 

3 days 

m 

2 ilaVS 

1 

t days 

Paratyphoid A 

8 days 

2 days 

. • 1 

l i days 

A ^ % 

Paratyphoid B 

0 days 

3 days 

la <lays 

Food poisoning 

() hours 

2-3 lioufs 

2'i hours 

Typhus 

Helapsing fever (louse- 

14 days 

G <lays 

21 days 

borne) 

Relapsing fever (liek- 

7-8 days 

2 days 

14 days 

horne) 

7 days 

5 days 

10 ilays 

# 

Leishmaniases 

21 days 

10 da\s j 

luunlhs 

Papputaci fever 

5 days 

3 days 

8 days 

Malaria 

Seasonal cncepha 1 i • 

tides: 

12 days 

G da\s 

1 

% 

1 

1 

1 

M da)'*' In tertian mala- 

ria Soiiiel i tii(*s 

7 iiitiiiHis 

tick-b(»rne 

1 'i days 

8 iliws 

• 

days 

J apanese 

14 days 

/i-7 

21 days 

1 

Cliirkeiipox 

14 days 

10 llays 

1 21 days 

Influenza 

2 days 

Sc VC ral 

! da)S 

Diphliieria 

5 days 

2 i].t\s 
• 

1 10 days 
• 

1 A 

Whooping cough 

1» days 

2 days 
• 

|.i days 

Measles 

lU days 

0 (Jays 

18 days in palirnls irn- 

inuni/cMl \\ i 1 li 

1 

anti tntasics 
serum 2S 
ilnys 

Smallpox 

10 days 

% 

15 da\S 

Polloniyelilis 

7 days 

8 (ia\S 

10 days 

Scarlet fever 

3-G days 

Severa 1 
hours 

11 days 
% 
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(Continued) 


Disease 


Incubation period 


Average 


Epidemic meaingitis 
Epidemic parotitis 
Rabies 

Brucellosis 

Leptospiroses 

Glanders 

Anthrax 

Tularaemia 

Plague 


Fool and mouth disease 

ICrysipvias 

To I a mis 


2- 3 days 
18 days 
40 days 

14 days 
7 days 

7 days 
3 days 

8 days 

3- 4 days 


4 days 
20 hours 
7-10 days 


MiDimum 


4 days 
3 days 
15 days 

7 days 
3-4 days 
3 daj'S 
Several 
hours 
1 day 
Several 
hours 


2 days 

3 days 
1 day 


Maximum 


7 days 
30 days 
80 days 

8 weeks 

20 days 
14 days 

8 days 

21 days 
9-10 days 


6 days 
6 days 
36 days 


Note 


Rarely up to 
1 year 


In persons who 
werevaccinat- 
ed or admin- 
istered se- 
rum — up to 
12 davs 


Sometimes up to 
1 year and 
longer (in ope- 
rations for re- 
moving splin- 
ters) 
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Time of laboratory 

Material Day of the disease reply 
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Supplement 3 


M. A. MOROSOVS METHOD OF SILVERING FOR VIROSCOPY 

As Ihin as possible a smear of Ibe pathologic substrate to be examined (for 
example, the contents of a pustule of a smallpox patient) is made on a - «- 

■neased slide; the smear is dried in the air at room temperature without fixa- 
Uon Then the smear is covered for 1 minute with Ruge's solution, after which 
it is washed with distilled water and treated for 2 minutes with reagent 
(see below), while being lightly heated to the point of appearance of %Neak ^a- 

‘’°Then after being thoroughly washed with distilled water, the smear is 
treated for 2 minutes with reagent No. 3. while being lightly hea ed until the 
nreparation turns dark-brown, washed again with a stream of distilled ualer. 
dried in the air and examined under the microscope with the aid of a,, immer- 
s ion systein. If the results of microscopy are positive, it is possible o di. -pe 

a largo number of roundish structures (250-300 mg) arranged in the held of 

vWlon ill chains or in clustors- i o i r 

ZjgJi A’o. 1 solution). 1 r„l of glacial acoUc aciJ and 2 n.l of 

formalin dissolved in 100 ml of distilled water. . , . i • 

Rclecnt No. 2. 5 g of tannin and 1 ml of liquid carbolic acid d.ssuhed in 

too nil of distilled water. , 

Reagent No. 3. To 80 ml of a 5 percent aqueous solution of crystalline sihor 

nitrate a 25 per cent ammonia solution is added drop by drop until he yellow- 

bro^and Lwn-black precipitates which have formed completely dissolve 

and tlio liquid becomes slightly opalescent. 


Supplement 4 


STAINING SMEARS AND THICK DROPS *^0'* 

OF REVEALING MALARIAL PLASMODIA AND RELAPSING MA ER 

SPIROCHAETES 

Rlood smears on slides are prepared ami stained by Roinanovsky-Oieinsa ‘s 
method in the same manner os the smears for a leucocyte count. 

To urepare a thick drop, 2 or 3 thick drops of blood are placed on a sli.le ami 
smeared over it until the drop is about 18 mm in diameter. Then the resultant 
thick drop, protected from dust and flics by a loose-fitting Peln disli cover, 
is dried in the air (without fixation). Thick drops are stained hy a working so- 
lution of Romanovsky-Giemsa's slain; the slides are place.l on i-arallcl glass 
rods wliich are, in turn, placed on the sides of a cuvette or hath. Ihe slam solu- 
tion is applied to the slide by means of a pipette or a rubber hulh. 

The working solution of Romanovsky-Giemsa’s .stain is poured on the slide 
coiilaining the thick drops of blood and is allowed to stand for 30-45 minutes at 
room icmpcraluro. It is necessary closely to observe D. N. Zasukhin's staining 
rules (10.57) described below. 


29-1100 
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The best results of staining by Romanovsky-Giemsa’s method are produced 

in weakly-alkaline water with an approximate pH of 6.2.7.I. But, since the 

main solLons of this stain offered in the market do not alws possess umfo^ 
properties, it is desirable that an optimum pH value should be chosen for each 
Ltch (vial) of the stain. For this purpose 3-4 buffer mixtures are prepared vnth 
dH =5 8-6 2-6 8-7.2 or 6.0-6.6-7.2 and the stain being tested is dissolved in 
them (1-2 drops per 1 ml of mixture). As test material fresh drop smears fixed 

in methyl alcohol for 3 minutes are used. 

Most laboratories in the USSR now use a commercial Romanovsky azure- 
eosin” stain. The stain is sold as the basic solution from which the working 
lution is prepared by its 1 : 10 dilution in distilled water (2 drops of the basic 


solution in 1 ml of water). 

At above-room temperature the staining time may be shortened; at below- 
roorn temperature it is, on the contrary, prolonged. The stain is washed off either 
with a stream of water from the tap or by immersion in a vessel containing 
water. This must be done carefully because the drop may become disengaged 
from the slide (the stream of water must bo directed at the edge of the slide and 
not at the drop). After staining, the thick drops are dried on racks and are ex- 


amined under the immersion ohjective of a microscope. 

It should be remembered that good results of staining smears and thick drops 
arc produced only when the following requisite rules are observed: (a) the \vater 
used for diluting the stain is suitable for the purpose (reaction, purity); (b) the 
slain is of good quality; (c) the slides on which the smears or thick drops are pre- 
pared are washed clean; (d) the smears and thick drops are well prepared shortly 


before use. , .-i 

In some cases, when the desired stain cannot be produced, alkaline metli>il- 

one blue (10 drops per 100 ml) may be added to the solution of Romanovsky s 


Sometimes Romanovsky s stain is sold dry. in the form of powder or tablets. 
A working solution is prepared from dry stain as follows: 3.8 g of the dry stain is 
triturated in a mortar, a small amount of 192 proof ethyl alcohol and glycerin 
(equal amounts) is added and the mixture continues to be triturated. Then up 
tn oQO ml of olcoho^nd glycerin (250 ml each) are added. The alcohol and glyc- 
erin must be chemically pure. The stain dissolves slowly, over a period of 
-everal days. To hasten the solution, the vial with the stain may be placed m a 
1 liormostat for 24 hours at 37-60^C. When the stain has dissolved it may be used 
as the usual commercial solution of the indicated stain. In some cases, when It 
Is necessary to stain the preparations by Romanovsky’s method rapidly, the 
following may be done. An equal amount of pure methyl alcohol is added to 
the solution of Romanovsky’s stain (commercial or prepared from dry stain). 
The resultant mixture is poured on on unQxed blood smear. The staining period 
is about 1 minute. Then, without pouring the stain off, distilled water is poured 
on the smear, the slide (or rack) being moved to-and-fro in order to the li- 
quids. After this the staining is continued for another 5-10 minutes. Then the 
stain is washed off and the smear is dried and examined as usual. 
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Supplement 5 


LIVER FUNCTION TESTS IN BOTKIN’S DISEASE 

Normal; bilirubin— 0.6 mg% (indirect van den Bergh’s test); cholester- 
ol_130'180 mg% (Engelgardt-Sniiruova test); prutbroiiibin index— 90-100 
per cent; thymol test— 1-4 units; mercury bichloride lest— above 1 .8; blood 
serum albumin fraction— 4. 5-5.5 per cent; globulin fraction— 2-2. o per cent. 

iTimoderately severe cascsoi Botkin’s disease: blood bilirubin-about 3^mg?o 
(direct, often rapid and sharp reaction); prolhroinbin inde.x— <0-80 per cent; 
thymol lest— up to 10 units; mercury bichloride test-about l.o-l.i; ganuna- 
Rlobulin in blood serum— elevated; hypocbolesteraemia. 

In severe cases of Botkin’s disease; bilirubin— above 4 ing?o (direct, rapid, 
sharp reaction); prothrombin index— below 70 per cent; thymol lest-up to 
15 - 2.5 ui.its; mercury bichloride tesl-about gam.na-globul.n in blood 

.serum co.nsiderably elevated; clearly marked hypocholesleraemia. ^ icasol test 
is disturbed; intramuscular administration of 0.3 per cent Mcasol to bealtby 
people causes rise in prothrombin index ^Mtl.in 24 hours, whereas ni severe 
cases of Botkin's disease no such rise i.s observed. 


Supplement 6 

m il’s GOVERNING DISCHARGE OF CONVALESCENTS FROM HOSPITAL 

WITH DltlGS AND ANTIIIIOTICS 

The principal rule governing the discharge of persons recovering from acute 
infectious diseases from hospital is adequate clinical cure. This rule also applies 
to persons treated with drugs and anlihiof ic.«. However, -since convalescents 
from infectious diseases may contiiiiio to he contatrious even when the clinical 
.signs of the disease have disappoaicd, it is neoes.>^ary to adhere to certain scliedu- 
les of isolation envisaged in the special instructions of the I SSB Ministry of 

Some infectious diseases additionally lequiie microbiologicai control for 
the purpo.«e of revoiiling infection cnrrier.x and taking appio[)nate anti c[iidemic 
measuies. The rules governing the di.'^charge of convalescents from h<*s|)itals 
after specific treatment are given below. The general rule— ailcquate clinical 
euro— roniii ins in effect in all ensos. 

AiiKjehiasis. After discharge from ho-'-jiital porson.s working in Uie food in- 
dustry, grocery sloie.s, canteens, milk kitclnni.'^, kindergartens, mirscrie.s and 
llie watcr-supjily system (all conditionally referred to a.s “food workers ) must 
be kept under medical cbservulion by the district jihy.-ician ami epidemiologist. 
A check-up for dysentery ainocha-cariying mu.sl bo periodically made for the 
purpose of revealing tissue forms of bystolylic amoebae in tlio faeces, l ood work- 
ers discovered to carry jtalbogenic amoebae must bo given two courses of lrc.it- 
nienl witli yalien (as outpatients, while continuing to work). 
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Typhoid fever and paratyphoids A and B. Convalescents may not be 
discharged from hospital before the 23rd day following complete normalization 
of temperature (persons treated with synthomycin and levomycetin). 

Inoculations of the convalescents’ faeces and urine should be made on the 
14th, 16th and 18Lh days of normal temperature; an additional inoculation of 
the bile obtained by duodenal sounding should be made on the 16th day of nor- 
mal temperature. 

For the purpose of revealing chronic bacteria carriers control bacteriological 
tests of the convalescents’ faeces and urine must be made every 3-4 months and 
a bile culture once over a period of 2 years after their discharge from hospital. 
Food workers who have recovered from an attack of typhoid fever must not bo 
allowed to work for 1 month after discharge from hospital. Subsequently their 
faeces and urine must be subjected to bacteriological tests during the following 
periods: five times during the first month, then monthly during the first year 
(if the first five tests proved negative and the food worker was allowed to go back 
to work). During the subsequent o years the faeces and urine of these persons 
must be subjected to bacteriological tests every 3 months. If oven one of the tests 
proves positive, the subsequent tests must bo carried out as during the first 
month following the discharge from hospital. 

Dysentery. Convalescents may be discharged after disappearance of llio 
clinical symptoms, but not before the 7th day of the disease; in cases of earlier 
discharge from hospital dysentery patients must bo treated as outpatients and 
must be kept under observation by the intestinal contagious department of the 
hospital or polyclinic. In cases of early discharge from hospital (on the 7lh or 
8th day of the disease) it is necessary to consider the epidemiological situation 
in which the convalescents will find themselves after their discharge. Food work- 
or.s must additionally show negative results of three inoculations of their faeces 
made in Floskiryov’s medium at 2-day intervals. 

Cholera. In addition to clinical cure persons discharged from isolators must 
show negative results of two inoculations of their faeces in alkalized 1 per cent 
peptone water and in alkaline agar in Petri dishes. 

The first inoculation must not be made before the 6th day of the disease; 
the subsoquent inoculations must bo made at intervals of two days. 

Kelap^ing fever. Convalescents must not bo discharged before the 23rd day 
following the end of the last attack. 

Visceral leishmaniasis (see treatment of visceral leishmaniasis with solusur- 
mino). 

Typhus. Incases of adequate clinical cure convalescents must not be discliarged 
before the 12th day of apyroxia. 

Uiphthcrlu. In addition to the disappearance of the clinical symptoms neg- 
ative results of two bacteriological tests of the mucus taken separately from 
the fauces and nose (for the purpose of revealing Loeffler s bacteria) are required 
for the discharge of convalescents from hospital. Bacteria carriers are dealt 
with in accordance with special instructions. 

Epidemic cerebrospinal meningitis* Convalescents may be discharged after 
disappearance of the clinical symptoms, sufficient normalization of the cerohre- 


spinal fluid and negative results of two bacteriological tests of the mucus for me- 
ningococci (mucus taken from the nasopharynx), but not before the 30th day of 
the disease. 

Anthrax. Patients with the cutaneous form of anthrax must bo isolated until 
disen«»agemeut of the scab, cicatrization and complete epithelization of the ulcer. 
Patients with pulmonary form of the disease may bo discharged after disappear- 
ance of the clinical symptoms and negative results of two bacteriological tests 

of the sputum made at a 5-day interval. 

Plague. Patients surviving bubonic plague may not be discharged earlier 
than 1 month after disappearance of all clinical symptoms and negative results 
of two bacteriological tests of specimens obtained by puncturing the buboes at 
a 2-day interval. 

In cases of primary pulmonary plague and ineta.slalic pneumonic plague 
patients may bo discharged only after complcle clinical cure and negative re- 
sults of numerous bacteriological tests of the .sputum. All persons who have had 
any contact with plague patients must be given preventive treatment with strep- 
tomycin (f-1.5 g per day for 5 days). 
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PRESCRIPTIONS 
1. Antibiotics 

Rp. Albomycini 1,000,000 U 
D.t.d. N. 24 in amp. 

S. Dissolve conlont.s of 
.5 ampules in 10 ml of 
twice-distilled water 
before administration 
and inject this dose sub- 
cutaneously twice a day 

Rp. Uioinycini hydroclilorici 
100,000 U 
D.t.d. N. GO 

S. 2 pills 4 limes per day 

Rp. Laovomyoeliiii 0.5 
D.t.d. N. 40 

S. 1 pill 6 limes per day 

Rp. Novocillini .5.0 

D.t.d. N. G in amp. 

S. For intramuscular adniin- 
islralion of 2 ml twice a day 
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Rp. Peniciilini crystallisati 300,000 U 
D.t.d. N. 12 

S. For intramuscular administration of 

300.000 U twice a day; the dose must be 
dissolved in 2 ml of a 0.5 per cent 
novocain or ecmolin solution 

Rp. Sol. Novocaini 0.25% 2.0 
D.t.d. N. 6 in amp. 

S. For dissolving penicillin 
before administration 

Rp. Bicillini 3,600,000 U 
DS. For intramuscular 
administration 

Rp. Novocillini 5.0 

D.t.d. N. 10 in amp. 

For intramuscular injections 
of 1 ampule twice a day 

Rp. Pcuicillini-natrio crystallisati 
pro injectionibus 100,000 U 
Aq. bidcslill. stcrilis. 2.0 
MDS. For endoluinbar administration 
of 100,000 U once a day 

Rp. Streptomycini bydrochlorici 

500.000 U 

D.t.d. N. 6 flip* 

S. Dissolve ^itciits of vial in 2 ml 
of twice-distilled water and administer 
intramuscuhirly 1 ml of the solution 
twice a day 

Rp. Synthomycini 0.5 

D.t.d. in tabul. N. 40 
S. 1 pill 6 times per day 

Rp. Tetracyclini 0.3 

D.t.d. N. 24 ixi caps, gelat. 

S. 1 capsule 4 times per day, 
drinking it down with plenty 
of water 

Rp. Terramycini 0.1 

D.t.d. N. 80 in tabul, 

S. 4 pills per intake 
4 times per day 


442 


2. Drugs 


Rp. Streptocidi albi 0.5 

D.t.d N. 25 in tabul. 

S. 1 pill 5 times per day 

Rp. Phlhalazoli 0.5 
D.t.d. N. 40 

S. 2 pills 4 times per day 

Rp. Norsulfazoli 0.5 

D.t.d. N. 20 in tabul. 

S. 2 pills 5 times per day 

Rp. Sol. Norsulfazoli 20% 25.0 
Slerilisetur! 

DS. For intravenous infusions 
5 ml twice a day 

Rp. Sol. Aclhazoli-natrli 20?u 10.0 
D.t.d. N. 12 in amp. 

S. 1 ampule intravenously 

twice a day 

Rp. Disulfonuini 0.5 
D.t.d. N. 30 

S. 2 pills G times per day, 
none at nigbt 

Rp. Novarsenoli 0.45 
D.t.d. N. 10 

S. Conlonls of ampule to be 
dissolved in 5 ml of twice* 
distilled sterile water imme- 
diately before intravenous in- 
fusion; to be administered 
slowly 

Rp. Aminarsoni 0.25 

D.t.d. N. 20 in tabu). 

S. 1 pill 3 limes per day 
(for adults) for 10 days 

Rp. Sol. Emetini bydrocbloriti 2% 2U.0 

Slerilisetur! , , . • i . 

DS. 1.5 ml intramuscularly twice a daj 
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Rp. Yatreni 0.5 

D.t.d. N. 10 in caps, gelatinosis 
S. 1 capsule (for adults) twice a day 

Rp. Sol. Solusurmini 20% 60.0 
Steriliseturl 

DS. To be administered intramuscularly 
according to a special scheme 

3. Scrums, Therapeutic Vaccines, Diagnostic Biologic Preparations, 

Bacteriophage 

Antitctanic scrum (tetanus antitoxin) — 100,000-200,000 U intramuscularly once 
a day. 

“Diaferm" antidiphtheritic antitoxic serum — 10,000-30,000 U intramusculorly 
once a day. 

Antibolulinus serum — 60,000-150,000 U intramuscularly twice a day. 
Antianthrax (antibacterial) serum — 50-60 ml intramuscularly once a day. 
Antiincasles scrum — 30 ml for a single intramuscular administration to 3-4-year- 
old children. 

Gamma-globulin — 3 ml (in ampule) for a single intramuscular administration 
to 3-year-old children. 

Rp. Seri antibotulinici 50,000 U 
D.t.d. N. 12 in amp. 

S. 100,000 U subcutaneously 
twice a day 

Rp. Seri anlidiphtherici 10,000 U 
D.t.d. in amp. 

S. 10,000 U intramuscularly 
twice a day 

Rp. Seri nntidysentcrici 10,000 U 
D.t.d. N. 6 in amp. 

S. Single intramuscular admin- 
istration of 6 ampules 

Rp. Seri antitetanici 25,000 U 
D.t.d. N. 6 in amp. 

S. Intramuscular administration 
of all C ampules 

Therapeutic brucella vaccine in 1-ml ampules — to be administered intramus- 
cularly, diluted in physiologic solution to yield requisite number of mi- 
crobial bodies (in accordance with the scheme of treatment). 

Chernokhvostov ’8 dysentery (Flexner-Soone) alcohol vaccine in 1-ml ampules — 
to be administered subcutaneously in accordance with the scheme of treat- 
ment. 
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Therapeutic tularaemia vaccine in 1-ml ampules — to he administered subcuta- 
neously in accordance with the scheme of treatment. 

Brucellin 1 ml (in ampule) — 0.1 ml to be administered intraculaneously into 
the forearm for Burnet’s allergic test. 

Tularin 1 ml (in ampule) — 0.1 ml to be administered intracutaneously into 
tlie forearm for allergic diagnosis of tularaemia. 

Cholera bacteriophage 50 ml — to be taken twice a day in a dose of 25 ml 2 liours 
before meals and followed by drinking 1 glassful of warm boiled water. 

4. Antimalarial Agents 

Rp. Acriebini 0.1 
D.t.d. N. 25 

S. 1 pill 3 times per day 
(according to the scheme of treatment) 

Rp. Sol. Acriebini bydroclilorici pro 
injeclionibus 4% 30.0 
DS. For intramuscular injections in a 
dose of 8 ml twice a day 

Rp. Digiimali 0.1 

D.t.d. N. 24 in tabul. 

S. 1 pill 3 liiiies per day 
(according to the scheme of treatment 

Rp. Plasinocidi 0.02 

Acriebini bydroclilorici 0.1 
D.t.d. N. 30 in tabul. 

S. 1 ]>ill 3 times ]icr day 

Rp. Plasmocidi 0.02 
Sacciiari 0.15 
M. f. pulv. 

D.t.d. N. 10 

S. 1 jiowder 3 limes per day 

Rp. Chinini bydroclilorici 0.5 
D.t.d. N. 12 

S. 1 powder 3 times a day 

Rp. Cliinini bihydrocliloriri 5.0 
Aq. bideslill. od 10.0 
Stcrilisoturl 

MDS. 2 ml intramuscularly 
once a day 

Rp. Chinocidi 0.01 

D.t.d. N. 30 in tabul. 

S. 1 pill twice a day 
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5. Anthelmintics 


Rp. Santouini 0.1 

Sacchari albi 0.15 
M. f. pulv. 

D.t.d. N. 6 

S. 1 powder 3 times per day 
(in the morning on an empty 
stomach for 2 days) at 1-hour 
intervals (for adults) 

Rp. Tnbul. Sancapheni 

D.t.d. N. 20 
S. lO pills per day to be 
taken in tl\e morning on an 
emptv stomach in the course of 
one hour (2-day course of 
treatment) 

Rp. Extr. Filicis maris aetherei 0.5 

D.t.d. N. 10 in caps, gelatiiiosis 
S. The entire dose to be taken on an 
empty stomach at the rate of 1 capsul 
every 3 minutes (in cases of taeniasis) 

Rp. Siilfuris dc purati 0.5 
D.t.d. N . 30 

S. 2 powders 3 times per day 
before meals for 5 days running 
(for adults) 

Rp. IIcpt>lrcsorcini 0.1 

D.t.d. N. 15 in tabul. 

S. 15 pills to bo taken on an 
empty stomach at the rate of 
1 pill c\'ory 5 minutes on the 
day of treatment (for adults) 

Rp. Osarsuli 0.25 
D.t.d. N. 10 

S. 1 pill (in accordance with the 
scheme of treatment) 

Rp. Piperasini adipinici 0.25 
D.t.d. N. 16 
S. 4 pills twice a day 
after meals (for 12-year-olds) 
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G. Spasmolytics, Analgesics and Hypnotics 


Rj). Clilurali hydrali i.O 
Aq. dcslill. 

Mucilag. amylii aa 25.0 

MDS. For one enema (in eases of 

coinulsions in tetanus patients) 

Rp. Morphini liydrociilorici 1.0 
U.I.d. N. G in amp. 

S. 1 ml subcutaneously 
(on indications) 

Rp. Sol. Panloponi 2% 1.0 
D.t.d. N. G in amp. 

S. I ml subcutaneously 
(on indications) 

Rp. I’romcdoli 0.025 
Snccliari albi 0.15 
M. f. pulv. 

D.t.d. N. 6 

S. 1 powder twice a day 

Rp. Dibazoli tt.OO.") 

Saccliari albi 0.2 
M.f. pulv. 

D.t.d. N. 20 

S. 1 powder twice a day 


Rp. St)l. I'roserini O.05?y 20.0 
Steriliselur! 

DS. To be administered siiln iitaiieously 
l)y special prescription of a physician 

Rp. Aiialgini 0.5 
D.t.<l. N. 10 

S. 1 pill 2 limes per day 

Rp. Rarbamyli 0.2 
D.t.d. N. G 

S. 1. powder before sleep 

Rp. Medinali 0.5 

D.t.d. N. G in tubul. 

S. 1 pill 1 hour before sleep 
drunk down with warm water 
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7. Vitamins and Haemostatics 


Rp. Sol. Thiamini-bromati 1.2% 1.0 

D.t.d. N. 15 in amp. 

S. For intramuscular injections 

in a dose of 1 ml twice a day 

Rp. Vitamini Bia in amp. 0.0001 
D.t.d. N. 20 

S. 1 ampule intramuscularly 
twice a day 

Rp. Sol. Acidi ascorbinici 5% 1.0 
D.t.d. N. 20 in amp. 

S. To be administered intravenously 
in a dose of 2 ampules once a day. 
dissolving the contents of the ampules 
in 40 ml of a 40°/o glucose solution 

Rp. Vicasoli 0.015 

D.t.d. N. 10 in tabul. 

S. 1 pill twice a day for 4 days 

Rp. Vitamini P 0.015 

Acidi ascorbinici 0.15 
M.f. pulv. 

D.t.d. N. 20 

S. 1 powder 3 times per day 

Rp. Sol. Calcii cblorati 10% 10.0 
D.t.d. N. 6 in amp. 

S. 10 ml intravenously 
twice a day 


8. Cardiovascular Stimulants 

Rp. Cordiamini 2.0 

D.t.d. N. 6. In amp. 

S. 1 ampule subcutaneously 
3 times per day 

Rp. Cordiamini 10.0 
DS. 20-25 drops 
3 times per day 

Rp. Sol. Epbedrini hydrochlorici 5% 1.0 
D.t.d. N. 6 in amp. 

S. 0.6-1 ml subcutaneously 
or intramuscularly 3 times per day 



Rp. Ephediini hydrochlorici 0.025 
Saccbari 0.15 
M.f. pulv. 

D.t.d. N. 12 

S. 1 powder 3 Limes per day 

Rp. Sol. Corazoli lO'Io 1.0 
D.l.d. N. G in arap. 

S. 1 nil subcutaneously 
3 times per day 

Rp. Sol. Corgliconi 0.06% 1.0 
D.l.d. in amp. N. 10 
S. 0.5-1 ml intravenously 
logetlior with 20 ml of a 
/jO'I'o glucose solution; lo be 
adniinistcied slowly 

Rp. 01. Caiiiphorac 20% 1.0 
D.l.d. N. 20 in amp. 

S. 2 ampules subi ulaiicousiy 
3 limes per day 

Rp. Sol. Strychnini iiitrici 0.1% 1.0 
D.l.d. N. U in amp. 

S. 1 ml subcutaneously 
3 times per day 

Rp. Cylltoni 1.0 

D.t.d. N. 6 in amp. 

S. 1 ml intravenously (for adults), 
to be administered slowl}'’ 

Rp. Sol. Sliophantliini 0.05% 1.0 
D.l.d. N. 3 ill amp. 

S. 0.25-0.5 ml intravenously 
(lo be dissolved before adminis- 
tration in 10 ml of a 40% glucose 
Solution and administered over a 
period of 3 minutes) 

Rp. Sol. Mi‘Satoiii 1% 1.0 
D.t.d. N. 6 in uiiip. 

S. O.G ml intrainusculaily 

!). Patliogenelic Drugs 

Rp. Sul. Diplucini 2% 5.0 
D.t.d. N. 6 in uinp. 

S. Fur intravenous infusion 
according lu a special scheme 
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np. Acidi giutaniiniri 1.0 
D.t.d. N. 40 
S. I p'jwder twice a day 

Rp. Prednisoni 0.005 

D.t.d. N. 30 in tabul. 

S. 1 pill 5 limes per day 

Hp. Frednisoloiji 0.005 

D.t.d. .\. 30 in tabul. 

S. 1 pill 5 limes per day 
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